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ABSTRACT 


This study is about the demand for coffee in the 
United States and Canada during the period from 1955 to 
1977. In the course of the study, an examination of world 
trade in coffee and the terms of various international coffee 
agreements was undertaken, The demand for coffee in North 
America was analysed using econometric techniques. Single 
equation models of the demand for coffee were formulated. 

The models were based on the traditional consumer theory 

of demand. Both linear and double-logarithmic models were 
employed in the analyses. The models were then estimated by 
means of multiple regression analysis. Further, own-price, 
income, and cross-price elasticities of the demand for coffee 
were computed using the estimated coefficients of the models. 
In the case of the United States, both the wholesale level 
and retail level prices of coffee, tea, cocoa, and sugar were 
used in the econometric analyses. Lack of data led to only 
wholesale level prices being used in the Canadian case. 

The results found indicated that the demand for 
coffee in both the United States and Canada is inelastic with 
respect to coffee prices. The calculated own-price elasticity 
of demand for coffee varied between -0.01 and -0.28 in the 
United States and between -0.03 and -0.22 in Canada. The 
calculated income elasticity of demand for coffee ranged from 
-0.68 to 0.91 in the United States and from -0.78 to -0.07 
in Canada. In addition, all the cross-price elasticities 


(with respect to cocoa, tea, and sugar) were also found to 
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be less than unity in absolute values. All of these commod- 
ities were found to be complements to coffee in North America, 
although cocoa and tea were expected to be substitutes to it. 
In light of these results, it is recommended that 
a comprehensive agreement between coffee producers and con- 
Sumers is still desirable. The activities of the International 
Coffee Agreement should, therefore, be continued. Further, 
where feasible, producers should intensify their efforts 
towards diversifying away from coffee into alternative crops. 
More research is needed insofar as expanding alterative uses 


or markets for coffee is concerned. 
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CHAPTER I 
INTRODUCTION 


This study is about CorEecins a tree crop whose fruits 
are used as a non-alcoholic beverage. The tree begins to bear 
fruits at the age of three years and the yield continues until 
the tree is about fifty years old. The coffee tree grows 
mainly in the tropical and semi-tropical developing countries, 
at both low and high altitudes. Consequently, there are very 
few developing countries that do not grow coffee. 

Singh et al, distinguish four distinctive types of 
coffee namely, arabicas, robustas, liberica, and Aeee eS 
Arabica and robusta are the most important in international 
trade. Liberica and excelsa are mainly grown in Western Africa 
and account for less than a half of one per cent of world 
production and exports. Robustas are mainly grown in hot and 
humid climates while arabicas require relatively lower tempera- 
tures, and are, therefore, grown either at higher altitudes 


or further from the equator in contrast to robustas. 


: The word coffee, as used in this study, refers to green 
coffee beans in their unroasted form. No attempt is made 
here to distinguish among varieties of coffee. Thus, 
coffee is treated as a homogeneous product in this study. 

2 


pee onamsher Singh et al., Coffee, Tea, and Cocoa: Market 
Prospects and Development Lending, World Bank Staff Papers 
Number Twenty-two (Baltimore: The John Hopkins University 
Press. torythe., World iBank» 197 7)%5 pp.%i24-25. 
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Abaelu and Manderscheid subdivide the first two 
types of coffee (arabica and robusta) into different 
varieties.! The major varieties so distinguished are milds, 
brazils, and robustas. Milds are usually considered as 
premium coffee, and, therefore, command a premium price over 
the robustas. The robustas are less favoured because of 
their bitter nature. 

Coffee is an important source of foreign exchange 
for many developing countries. For example, during the 
period from 1970 to 1972, five developing countries derived 
55 per cent of their foreign exchange from dseees proceeds. 
Specifically, the contributions of coffee exports to total 
foreign exchange earnings were as follows: Portuguese 
Tomo, 90.0 per cent; Burundi, 73.0 per cent; Uganda, 53.8 per 
cent; Columbia, 58.8 per cent; and Rwanda, 57.3 per pee 
Foreign exchange is a vital factor in economic development. 
It is one of the major ways by which capital and other goods 
necessary for development can be imported into a country. 
Therefore, it is important that coffee producing and exporting 
countries have accurate and up-to-date information concerning 
coffee markets in order for them to be able to make rational 
decisions in regard to the production and marketing of the 


crop. 


See Nduka J. Abaelu and V. Lester Manderscheid, "United 
States Import Demand for Green Coffee by Variety", 
Pier iGan wourtal. Of Economics. 50° (1968): p. 232. 


Singie-et al. Cottee, Tea, “and Cocoa, p. 34° 
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The Problem 


In general, studies of demand in agriculture are 
useful to both consumers and producers. The producers require 
such knowledge in order to make rational decisions regarding 
production and supply so as to maximize their revenues. 
Information on demand may be useful to exporting Serer ae: asa 
guide to whether or not it would be beneficial if their 
governments entered into trade agreements with importers. 

Coffee prices have traditionally been subject to 
fluctuations. Two periods of marked price increases were in 
Buetow yale Seana atter the 1975 frost. in Brazil. ‘The high 
coffee prices in the early 1950's encouraged new coffee plant- 
ints. These plantings reached maturity in the late 1950's 
and early 1960's. Consequently, between 1957 and 1962, there 
was a marked increase in production of coffee. This increased 
output accompanied to declines in world coffee prices during 
that period (Figure 1). Stabilization activities were begun 
in 1963 under the International Coffee Agreement. These 
activities not only prevented coffee prices from declining 
further but increased and stabilized them appreciably.? 
Through out the 1960's less severe flucutations in coffee prices 
occurred as these stabilized around the 1963 levels. How- 
even, in the 1970's, and especially from 1975, there have 
been sharp increases in world prices for coffee, 


. The International Coffee Agreement was founded in 1962. 


This agreement is discussed in more detail in Chapter II. 


_”& 
i :. 
oe. « 
wer 


io ft 


a * _ r ay zm a at 
* cari r tat 7 ul - J us Nik 1 QS 2 : : | 10.69 Bac. not r 4 an 
at ‘OF Ll I — 9 ot et Ye 7 
, ree ¥ °4 “ , C3 = ‘ ‘ti we Van SOT AL ay ri¢: 
Zi ie) er 4 4 F7 i+ <a of J cS ie . _paail ad 
“ -? i 7 a fh 
views &F Iateciean ‘uow 42 son xo werderie ae ob 
oo & a ‘ : < - 
7 ns iy r a | ¢ 
.2ta c “3 Ge | 
* 
+ ~ on wt > ‘ ] Z — Wr 
o? (s 1 Se 
c «> ~ f T¢C 
j ia ‘ ‘| I os r ‘4 t 
—_ 
=i 7 eerico ws D a ob os oc ae . es Bint 
— 
= d 
a*Oed@. evel ¢ : THY BaD et 


~t 


9aatT + PUIMIB ALES eg2tgd [mand4a.nzesal ons (16 
err mot eanlig calico Hevtaverc. (ine 

vi te hiner coun wed’ Destitda)a bs: 

, ayo ktg | wa ttoo ai ct ahaa aces nes 


nd J Sa 
. saieeat caer out prONs ie we: a 


“ay a 


Ne . eae’ 
rr ,Far 


U.§. Dollars per 100 lbs 


910 


a 
o 


a 
° 


wn 
9 


G& 
° 


° 


a) 
Lm) 


a3 
So 


1S) 
° 


10 


FIGURE 1 


AVERAGE ANNUAL WHOLESALE PRICES OF COFFEE AT 


NEW YORK, 1954-1977 
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As pointed out earlier, coffee export earnings 
account for a large proportion of total foreign exchange 
earnings in a number of developing countries. Because of 
the unpredictable fluctuations in market prices (as well as 
in the quantities produced and exported), these earnings are 
also variable. There is, therefore, a need to shed more 
light on the factors which teenie ce the demand for coffee 
(let alone those which affect its supply). North America 
in general, and the United States in particular, is the | 
largest importer of coffee. However, over time coffee imports 
into that region have shown a downward trend. For instance, 
between 1967 and 1977 there was a 10 per cent decline in 
coffee imports into North America. The per capita consumption 
of coffee in the region has declined since Me. Most of 
this decline, as bigs notes, is due to the increased use - 
of instant (soluble) coffee as well as the increased consump- 
tion of lower strength of coffee. Since the United States 
is still the leading coffee importer, estimates of demand 
elasticities for coffee in this market should be of considerable 
interest to such coffee producing countries as Uganda. 
pienso tne syeCOltLee, Tea, and ‘Cocoa, Pp. 35. 

Daniel E. Timms, World Demand Prospects for Coffee in 
1980 with Emphasis on Trade by less Developed Countries, 
Report No. 86 for the U.S. Department of Agriculture 


Economic Research Service, Washington, D.C., March, 
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Objectives of the Study 


The principal objectives of this study are: 

to provide a brief overview of world production 
and consumption of coffee; 

to estimate the effect of changes in price, income, 
and population levels on the consumption of coffee 
in North America using econometric methods; 

to use these estimated parameters to calculate the 
price and income elasticities of demand for coffee 
in North America; and, 

to explore the implications of these results for 


both importing and exporting countries. 
Hypotheses 


It is hypothesized that for both Canada and the 


United States: 


(1) 


(2) 


(3) 


(4) 


the consumption of coffee is directly related to 
consumer incomes; 

the consumption of coffee varies inversely with 

the prices of coffee; 

changes in population levels explain a high per- 
centage of the variation in the consumption of 
coffee; 

tea and cocoa prices are directly related to the 
consumption of coffee (i.e,, that tea and cocoa are 


substitute goods for coffee); and 
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(5) the consumption of coffee varies inversely with the 
retail prices of sugar (i.e.,.that sugar is a 


complementary good to coffee). 
Scope and Nature of the Study 


The focus of this study is on analysing the demand 
for coffee in North America over the period from POSS ito ot a 
Because of data limitations the study treats coffee as a 
homogeneous product although a more detailed study would 
involve analysis of the demand for different coffee varieties 
rather than for coffee at large. Average annual data for all 
the variables used in this study were obtained from published 
sources. The analysis of these time series data is done 
using single-equation multiple regression models. Based on 
the models, elasticities - price, income, and cross-price - 
are then calculated, Finally, the major implications of the 


results are discussed. 
Format of the Thesis 


In Chapter I, the problem, the objectives of the 
study, and the hypotheses raised by the problem are outlined. 
Chapter II provides an outline of the world coffee economy. 
This chapter includes a discussion of trends in the production 
and consumption of coffee by the major producing and consuming 
countries as well as a brief description of the International 


Coffee Agreement. 
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Chapter III reviews the literature and some of 
the available evidence on the demand for coffee in North 
America. A discussion of the models employed in the sub- 
sequent econometric analysis is then undertaken. Chapter IV 
presents the results of the statistical analysis together 
with a discussion of these results and of the limitations 
encountered in their derivation. Finally Chapter V notes 


some major policy implications of the results. 
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CHAPTER II 
THE WORLD COFFEE ECONOMY 


In this chapter, an overview of the world coffee 
economy is given in terms of the world supply of and the 
demand for coffee as well as the distribution of the commodity. 


The analysis begins with an outline of production and exports. 
World Coffee Production and Exports 


Tables 2-1 through 2-4 show the volume, share, 
exports, and value of coffee by major producing and exporting 
countries for the period from 1961 to 1976. As can be seen 
from these tables, Brazil clearly dominates in both production 
and exportation of coffee. Before World War II, Brazil alone 
produced up to 90 per cent of world coffee supplies. However, 
Since that time, Brazil's share in world production and 
exports has been declining. For example, as Table 2-1 shows, 
that nation's production declined from 1,283.5 thousand metric 
tons? iNeiteoo co. oboe) stons s1ns1976." in -terms of its; share 
in world coffee production, Brazilian production in 1976 was 
about 11.0 per cent as compared to a share of 29.9 per cent 


in 1969, as Table 2-2 shows. 


Through out the text, tons will be used to stand for 
thousand metric tons. 
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The reasons frequently given for this decline include 
weather influences, the age of that country's coffee trees, 
the abandonment of acreages of coffee, and soil erosion. 
However, government intervention to control coffee production 
and thus affect export prices is generally accepted as being 


1 Successful diversification of 


the most important factor. 
the economy may be an associated factor. For many years, the 
Brazilian Government has attempted to control the quantity of 
Brazilian coffee that reaches the world market and thus control 
and maintain world prices for it. These activities by the 
Brazilian Government appear to have effectively maintained a 
"price umbrella" which has encouraged African countries to 
increase production and thus gain a substantially larger share 
of the world market. Law notes: 

The earlier restrictions by Brazil and 

Columbia had influenced the price but 

had prompted expansion in Africa. From 

1946 to 1956, total exports had risen by 

30 per cent, while Brazil's had risen by 

only 8 per cent and Columbian exports 

had not shared any of the gain.2 

Columbia is the next most important coffee producing 


country. Columbia's coffee production was 480.0 tons in 1969 


and grew to 510.0 tons in 1976. This amounts to over 10 per 


1 Weoe Wickzer, Cottee, Tea, and Cocoa:..An Economic and 
Political Analysis (Stanford: Stanford University Press, 
Lee DEP ge ppeol ea 

2 


Alton D. Law, International Commodity Agreements: Setting, 
Performance, and Prospects (Lexington: D.C. Heath and 
COMmbpen vy, f19/5) pbs. 43 
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cent of world coffee production. There is then a long list 
of small producers, the largest of which are Angola, Ivory 
Coastye ange GonloplLa .~which account. form .5.per centy,.4. per 
cent, and 2 per cent of total production, respectively. 

The volumes of production and supplies to world 
markets from producing countries do not always coincide as 
some of the coffee is either consumed or stored within the 
producing country. Thus, a distinction is made between total 
production and exportable production which is defined as total 
production minus domestic consumption and storage. For 
example, during the period from 1967 to 1977, Brazil's share 
in exportable production averaged about 20 per cent while 
her share in total production was 30 per cent on the average 
during the period. Mexico, which is first among the Central 
American countries as a coffee producer, ranks third as a 
coffee exporter in the region. 

As can be seen from Table 2-1, world coffee pro- 
duction has fluctuated considerably over time. But world 
exports have tended to increase as Table 2-3 shows. 

World exports increased from 271,521 tons in 
195) oes 254 1554¢onsSein 1976. This represents an increase 
of about 12.09. per cent over the period (1961 to 1976). Note 
that the increase was not uniform throughout this period. 
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While trending upwards, there was marked variation in exports 


from year to year. A marked increase was in 1973 when 3,741,253 


tons of coffee were exported. This increase reflected an 
abandonment of the International Coffee Agreement which had 
ineatially apeliéd! from7l96s to 1972. 

Table 2-3 shows that the major coffee exporters are 
developing countries. South America, the leading exporting 
region, exported an annual average of 1,551,147 tons during 
the period from 1967 to 1970. Exports from this region de- 
clined to 1,341,832-tons by 1976 -—- a decline of 13.5 per cent 
Over the six-vear period, from 1970 to 1976. 4% This overall 
decline in exports of volume of coffee in the region may be 
explained by Brazil's pursuit of a restrictive production and 
export policy. Together these two forces led to a marked 
decline in exports especially during the period econ LOTANCO 
1976. During this period Brazil exported an annual average 
of 667,247 tons of coffee as compared to an annual average of 
POs 241 ton during the period from 1961 to 1973, a 34 per 
cent decline. While Brazil's exports declined, particularly 
during the period from 1974 to 1976, exports from Columbia 
(the next most important exporting country in the region) 
increased from 412,373 tons in 1974 to 488,270 tons in 1975 
though there was a decline in the exports of coffee from 
this country of about 24.0 per cent in 1976. 

The next most important coffee exporting region is 


Africa. Africa as a whole exported 896,421 tons an average 
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during the period from 1967 to 1970 and an annual average of 
95777093 tons#during the périod from’*1971 £0/1976. This 
represented a 6.8 per cent increase over these two periods. 
This apparent increase in volume of coffee exported was 
largely at the expense of Brazil, as already explained. 

Table 2-4 presents information on the value of 
exports from the major exporting countries. The value of 
exports from South America averaged 1.3 billion dollars (U.S.) 
annually over the period from 1967 to 1970. The value of 
these exports increased to 3.5 billion dollars (U.S.) in 1976. 
While South America's export earnings from coffee were declining, 
those of Africa were increasing. Over the same period from 
1967 to 1970, Africa's annual average export earnings from 
coffee were S$U.S. 0.69 billion. By 1973, this region's 
export earnings had reached $U.S. 1.19 billion and by 1976 
export earnings had increased to $U.S. 2.2 billion. This 
represents an increase of 218 per cent over the period from 
Itc WAL S ote 19764 Although there has been a dramatic overall 
increase in export earnings from Africa, individual countries 
showed mixed performances. For instance, Angola, once a 
leading exporter of coffee in Africa, ranked last as far as 
value of export earnings were concerned in 1976. In 1975, 
when world coffee prices were high,? Angola experienced 


2 See Figure 1, Chapter l. 
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a 19 per cent decline in export earnings from those of the 
previous year (1974). The trend continued into 1976, when 
the export earnings from coffee declined by 25 per cent. 
Over a two year period from 1974 to 1976, there was an over- 
all decline in export earnings from coffee of 39 per cent. 
However, in the same period, Ivory Coast's export earnings 
from coffee increased by 8 per cent from 1974 to 1975 and 
eave Cent. from 1975..to .1976;> that. is, by 34. per’ cent.over 


the whole period from 1974 to 1976. 
World Coffee Consumption and Imports 


Table 2-5 shows the major coffee importing countries. 
As can be seen from the table, the major coffee importing 
countries are all developed countries. In 1977 Western Europe 
together with North America accounted for over 80 per cent by 
volume of world coffee imports. Western Europe imported an 
annual average of 1,525,134 tons over the period from 1967 
cose 70. Bye l977,1 this regions imports had risen to an 
annual average of 1,699,396 tons. There was an increase of 
11.4 per cent over the ten-year period, that is, from 1967 
fomlgs ie) Indivadually, tie Federal Republic of Germany is 
the leading importer accounting for 22.5 per cent of the total 
Western imports in 1977. The Federal Republic of Germany 
is followed by France which had a 15.8per cent share of the 
volume of coffee imported into that region in 1977. The 
third more important importer of coffee within the region is 


the Netherlands with a 7.4 per cent share, 
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Western Europe is followed by North America insofar 
as the importation of coffee by region is concerned. Although 
Western Europe, as a whole, is the leading area in coffee 
importation, an examination of individual countries shows 
that the United States is still by far the largest importer 
of coffee although this country's imports of the commodity 
are declining. Over the period from 1967 to 1970, the 
United States imported an annual average of 1,303,639 tons 
of coffee. This represented 42.8 per cent of the world 
volume of coffee imports during the period from 1967 to 1970. 
By 1977, the United States share in the volume of world 
imports had declined to 29.5 per cent when the United States 
imported an annual average of 912,706 tons of coffee. Canada 
imported an annual average of 82,628 tons during the period 
from 1967 to 1970. This represented a 2.5 per cent share of 
the volume of world imports during the period from 1967 to 
LOT). 

The continent of Asia as a whole is a minor importer 
of coffee, accounting for only 6.8 per cent of the volume of 
wamliminporcs in 1977. This is riot surprising for most of 
the Asian countries are traditionally tea drinkers. Never- 
theless, a note has to be made about Japan's coffee imports 
during the period from 1967 to 1970 was 56,700 tons. By 
1977, the imports into this country had more than doubled; 


they had reached 133,919 tons by 1977. 
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Table 2-6 shows the value of world coffee imports 
by the major importing countries. Starting from the year 
1975, there was a dramatic increase in value of the volume 
of the world of coffee exported. For instance, between 
the year 1975 and 1976, there was an increase of 73 per 
cent. This increase was due to price increases which were 
largely due to production falls in Brazil. Frost damage 
to the Brazilian coffee crops of 1975 were associated with 
a remarkable increase in world coffee prices. The New York 
Coffee Exchange recorded an annual average price of 83.1 
U.S. cents per pound for Columbian varieties in 1975, an 
increase of 6.5 per cent over the previous year. This 
inereaSing, price trend continued through 1976 and 1977 when 
annual average coffee prices of 157.4 and 242.5 U.S. cents 
per pound were recorded at the New York Coffee Exchange for 
the Columbian coffee varieties. However, in 1978 this 
upward trend was reversed. The New York Coffee Exchange 
recorded annual average prices of Columbian varieties of 
Poueordnorl9o.0nU<o.6Cents per.pound ain L97S.and 1979, 


respectively. 
Problems for Exporting Countries 


The fluctuations in prices which are evident for 
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coffee is a major problem for exporting countries. Both 
short-run and long-run cyclic fluctuations in prices are 
event. Major causes of these are: variations in supply, 
inelastic supply, and inelastic demand. Variations in 

. Supply are normally due €e such natural forces such as 
weather, frost, and pests, though political disruptions in 
producing countries have at times been a major contributor. 
Seasonal price changes for coffee are marked especially in 
African countries. In these countries, the lack of storage 
facilities and the need for cash by farmers lead to the crop 
being marketed at the time of harvest. Besides, the coffee 
year normally begins at approximately the same time among 
all African countries thus aggravating the seasonality 
problem. 

Price changes take time to induce compensating 
changes in supply because of the unusual nature of coffee 
trees: they have a gestation period from two to four years. 
Thus price changes have a lagged effect on supply. [In 
addition, on the demand side, speculative activities from 
time to time appears to enhance price fluctuations. For 


instance, expected from damage in any major supplying country 


The significance of this effect is explicitly discussed 
in the Food and Agriculture Organization of the United 
Nations (F.A.0O.), The World Coffee Economy, Commodity 
Bose enc serreso Oto o. meNOc( (30, 5D4 plod ea bSoLcuoted 
is Paul Streeten and Dave Elson, Diversification and 
Development: The Case for Coffee, (New York Praeger 
Be Ca eUOl ees i Da LO 
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such as Brazil may influence marketing activities to the 
point that there are marked movements in prices, Law notes 
a case in point, stating that a rise to 75 U.S. cents per 
pound in 1974 from 65 U.S. cents per pound in 1976 was 
partially explained by the non-realization of the antic- 
ipated major frost damage to coffee in Brazil. 

Previous studies suggest that the demand eae 
coffee as for many other food crops is highly price inelastic. 
Hence a shift in the supply of coffee pa te more extreme 
price fluctuations than if demand was relatively more price- 
elastic. Price fluctuations, are believed to translate into 
fluctuations in the levels of income of major coffee exporters, 
and thus into their employment and general price levels. The 
study by Gerard Adams et al., established that fluctuations 
in the coffee market have magnified impacts on he variables 
of the Brazilian economy. However, MacBean and 
Bakisubramaryam argue otherwise. They believe that export 
instability may not be as harmful as has often been et aeca 


Nevertheless, the fluctuations in export earnings 


1 Gerard F. Adams, Jene R. Belirman, and Ricmualdo A. 
Rothdan, "Measuring the Impact of Primary Commodity 
Fluctuations on Economic Development: Coffee and 
Brazil", American Economic Review, 69 (May, 1979, 
re SOO. 

2 


For this argument see Alasdair I. MacBean and V.N. 
Bakisubramaryam, Meeting the Third World Challenge, 
(London: The Macmillan Press for the Trade Policy 
Research Centre, 1978), pp. 166-67. 


“S 


a2 OF. 20ISeVIIO | 
a 


epee rye ity Ger iodgam ieee ee 


tromovon Bodat San aes 
- | 


1" oy eeia 5 JARS peeteee Sobog ie 


BS e oe ‘cy > ESN : J 
; ' 8 
i P i. ; 
: oe 
8 “ ’ e £ 
w 3 i Bn etiam <b.t! 2a mor Rees eS 
¢ ? | 
it <r. : 
pi re é Bf 5 ai? ? vy A PP ns see Ey’ 84 
3 i be rit. ¢ mp 
' x p. rea = 
i Paiit 2 os Sr os ms 
ata BAO. Isa 4 
ad = “ S 
3 t ae | fe; ) af | 
: iszet ten) =< 
Pre: 
_ bed 
-_ — 
= _ 
4 “ON: 
2 1 iq 4 4 ey | 4 Si é 
> 
. * 
ta t syrt: c 
~ * ¥ Jd » p~ Nd ‘ 
, ‘fe . « a 1a fi 
Sy «ANG 2 * 4 i -, « > Z ~ a of SP 
? - 
f 4 mcd 
. ’ £ * Fit riooS 
‘ : > TMA ‘7 ivy % eo 4 ? ors 
S o LF ioe ant a | , sk, sO 2M a Dew “ ~ 
. 
; 93 fives ten as: 9d ot 
« 4 ' 
. i. * — 
2o;sinwss 32 +O e& mi ritoks Bug say fs ont) a8 
‘ 
4 i : Ko is 
a ba e : : = 
- - 7 « y } , a4 — c 
& oh aunt Sra .agrmofel) ..5: Sisin wa 


fz OTIC 

43 3 ion set nee tS. 13 oars, ty a ty. ra ae 

- bet ani ten 2 ons int wlaysd . Sh Seg i : 
AVOS ae) ee wi Shi ocak As 


- a 


= ls ; Fo ve ; 


ciate eet’ neal 


25. 


in Uganda, usually leads to serious fluctuations in cup. 


In general, it is Pe es that coffee exporters 
do face an uncertain market. This uncertainity results from 
price fluctuations which may in turn disrupt economic develop- 
ment.«)As early as the beginning of this century, Brazil 
instituted controls aimed at stabilizing the coffee market. 
These market stabilization policies initially met with little 
success. * By the beginning of World War II, it became apparent 
that if the "coffee problem" was to be solved on a global 
basis, a wider effort by the producing and consuming countries 
was needed. This search for a solution materialized in 1962 


when the International Coffee Agreement (1I.C.A.) was signed. 
The International Coffee Agreement? 


Early efforts to control the world coffee economy 


were applied at both national and regional levels. Brazil 


Alasdair I. MacBean writing in 1966, concludes that domestic 
incomes of Uganda fluctuated in sympathy with export earn- 
ings. However, he could not draw the same conclusion about 
the link between employment, prices, ~ and export earnings 
duetto lack of data. + Alasdair’ Is|iMacBean; Export “Instability 
and Economic Development, (Cambridge Mass.,: Harvard 
University Press, 1966), p. 148. 


For a discussion on this point see the following two books: 
William E. Haviland, International Commodity Agreements, 

p. 12; and Alton D. Law, International Commodity Agreements, 
peed. 


This section draws heavily on material presented by Bart 
S. Fisher, The International Coffee Agreement: A Study 
in Coffee Diplomacy, (New York: Praeger Publisher, 1972) 
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was the first to attempt to buy up a portion of domestic 
coffee under a regional "Volorization Scheme". The aim of 
this scheme was to increase coffee prices. 

As Fisher notes, these schemes met with limited 
_ success. Though world prices increased, this was temporary 
Since, as Fisher points out, new plantings in states other 
than Sao Paulo and in other countries elsewhere were encouraged. 
Brazil next attempted a "permanent defence of coffee" which 
also met with difficulties.! Under this scheme, according to 
Haviland, Brazil burnt over ten billion pounds of green beans 
equivalent.” This scheme was abandoned in 1937 

Renewed efforts to control the market for and price 
of coffee came during World War II when shortages of crops 
including coffee appeared. An Inter American Coffee Agreement 
wasS Signed between Latin American coffee producing countries 
and the United States. This agreement alt cienka on November 
25 1940,° The agreement was renewed from year to year until 
1948.> 


After World War II, many other coffee producers 


initiated measures aimed at stabilizing the local coffee 


i William E. Haviland, International Commodity Agreements, 
pe? L4’. 
2 
PLY A Cie pt Oty ot re 
Se Reet ics. ci 
: Bart Fisher, The International Coffee Agreement, p. 15. 
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economy. For example, a scheme was started in Uganda whereby 
a fund was established termed the "Coffee Price Assistance 
Fund". This scheme was intended to stabilize domestic coffee 
prices. Under the scheme the domestic price was kept fairly 
constant and was lower than the world price. The main objective 
was that the funds in the Coffee Price Assistance Fund would 
grow during boom years and decrease during slump years and 
thus by stabilizing prices, would also help stablize incomes 
accruing to farmers. In practice funds such as this also 
served as taxing mechanism to tax earnings in this sector 

of the Uganda economy. Similar schemes were instituted in 
West Africa with the similar objective of withholding part of 
the farmers' incomes in periods of high prices, to supplement 
these in period of low prices, These schemes, explained 
Bauer and Paish, virtually covered all agriculture exports, 


notably cocoa, oil palm produce, groundnuts, and SSttous 
The Latin American Coffee Agreement> 


As explained earlier, Brazilian efforts to control 


1 For details on the Coffee Price Assistance Fund, refer to 
Ian Livingstone and Henry W. Ord, Introduction to Economics 
for East Africa (London: Heinemann Educational Books, 1968) 
Hp. 55-169. 

e For a discussion and evaluation of the performance of 
these schemes see Bauer, P.T. and Paish, F.W., "The 
Reduction of Fluctuations in the Incomes of Primary 
Producers", *Ecoriomic Journaih; iVoh. LXLVy,~i(Dec Ael954); 
pp. 757-764. 
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Bart Fisher, The International Coffee Agreement, p. 23. 
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the coffee economy did not materialize. As a result as 
Haviland notes: 
It - became clear that unilateral action by a 
country controlling over half of the world's 
supplies could moderate the short-run market 
variations but could not cope with the long- 
run surpluses. Hence just before World War II, 
Brazil gave up trying single handedly to support 
world prices at the expense of her share of the 
market, and then_the European market was shut 
off by hostiles.1 
Following the abandonment of control by Brazil, 
on the initiative of the United States, a coffee study group 
was formed. The main aim of this group was to provide 
"technical" assistance about international agreements. 
Negotiations followed between African coffee 
producing countries and coffee producing Latin American 
countries. According to Fisher, these negotiations failed 
to reach an agreement. The Latin American agreement was then 
Signed instead.? The main objective of this agreement 
was to support the price of coffee. This was to be achieved 
through the withholding of a portion of the 1958/59 exportable 
production. (For instance, Brazil would withhold 40 per cent, 
Columbia 15 per cent, and other countries 19 per cent.)> In 


addition, Brazil was also to maintain the "coffee defence" 


plan, while other countries were to limit their exports to 


1 William E. Haviland, International Commodity Agreements, p.14. 
4 Bart Fisher, The International Coffee Agreement, p. 23. 
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traditional markets. Inspite of this agreement, Fisher notes, 
"all arabica prices continued to decline. Robustas also fell, 
prompting the Africans to take a second look at International 
Agreements". Hence the signing of the agreement in September, 
1959 which included Portuguese colonies in Africa such as 
Angola, Cameroun, and Togo. Moreover the British and Belgians 
expressed moral support for the agreement. 

The 1959 agreement covered a wide spectrum of 
features: export quotas, marketing, promotion, new markets, 
and paminiscreetare. Commentators, including Bart Fisher, 
nate: in retrospect, two major problems with the agreement. 
First the annual coffee quotas under the agreement were too 
large, and second, export controls imposed under the agreement 
did no work effectively. Nevertheless, the agreement was 
reviewed in 1960. The 1960 agreement also included the 
United Kingdom (on behalf of Kenya, Tanganyika, and Uganda) 
among its members, in addition to Cameroun, Togo, and the 


Latin American countries. 
International Coffee Agreement, 1962 


The International Coffee Agreement was signed in 
1962. This agreement included both producing and importing 
nations. It was prepared by the coffee study group and then 


adopted by the United Nations in the same year. 
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The stated objectives of the 1962 International 


Coffee Agreement were:? 


1) To achieve a reasonable balance between supply 
and demand on a basis which would ensure 
adequate supplies of coffee to consumers and 
markets for coffee to producers at equitable 
prices, and which would bring about long-term 
equilibrium between production and consumption; 

2) To alleviate the serious hardships caused by 
burdensome surpluses and excessive fluctuations 
in the prices of coffee to the detriment of 
both consumers and producers; 

3) To contribute to the development of productive 
resources and to the promotion and maintenance 
of employment and incomes in the member 
countries, thereby helping to bring about 
fair wages, higher living standards, and 
better working conditions; 

4) To assist in increasing the purchasing power 
of the coffee exporting countries by keeping 
prices at equitable levels and by increasing 


consumption; 

5) To encourage the consumption of coffee by 
every possible means; and, 

6) In general, in recognition of the relationship 


of the trade in coffee to the economic stability 

of the markets for industrial products, to 

further international co-operation in connection 

with world coffee problems, 

This agreement came into force in the same year. 
Prices rose sharply in 1963 and 1964. However, the exact 


causal relationship is in question as indicated by Tawed 


Law quotes Irving and Fisher among authors who thought that 


William E. Haviland, International Commodity Agreements, 
i ot hoe 


Alton D. Law, "Coffee: Structure, Control and Development: 
A Review Article", Inter American Economic Affairs, 
Mewes NO, Ll) (Summex,.1973).51p. 1/8. 
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the rise in prices was directly due to frost damage rather 
than to the International Coffee Agreement. Thomas Geer 
is among the authors who concludes otherwise. Law quotes 


Geer: 


-.. The history of the 1964 price increase 

is a case in point. At that time Brazil did 
NOreculei i tse quotageblagaLion inorder £6 

raise the average indicator price." 


International Coffee Agreement, 1962: Appraisal 


There are opposing views as regards the success 
of the 1962 International Coffee Agreement. Fisher and Geer 
suggest that with the agreement, the prices of coffee were 
maintained above the 1962 level with little instability. 
However, Law disputes this conclusion, and instead points 
out that price records show that price instability was at 
least 50 per cent greater with the International Coffee 
Agreement controls than without.” Nevertheless, Law agrees 
with. MacAvoy's estimates that over $600 million a year was 
transferred to developing countries. > 

The 1962 International Coffee Agreement was renewed 


for a further five year period in 1968. Prices rose sharply 


in 1970 and in 1972. These rises in prices, among other 
af ’ 
Gee Loe ps) 10. 
‘ Peasrep. 19. 
3 


Alton D. Law, International Commodity Agreements, p. 45. 
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things, led to discontent by importing countries with the 
workings of the agreement. Further some of the producing 
nations desired lighter restrictions under the agreement. 
Both of these features led to the collapse of the agreement 


in?1972. 
The International Coffee Agreement, 1975 


Following the collapse of the 1962 agreement in 
i ioeeadieinterim agreement was entered; into invl973.) “This 
interim agreement did not, however, contain any economic 
provisions. A new agreement with such provisions did not 


1 


materialize until 1975. This agreement was to extend 


for a period of six years beginning in 1976. 


1 For more details concerning the 1975 I.C.A., see Shamsher 


Singh et al., Coffee, Tea, and Cocoa, p. 48. 
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CHAPTER III 
THE DEMAND FOR COFFEE 


A brief review of the major studies of the demand 
for coffee in the United States and Canada is given in the 
first part of this chapter. A discussion of the analysis of 
this study is then given. The variables chosen, the data 
sources, and the limitations of the data are outlined. The 
chapter concludes with a discussion of the estimating models 


and the method of analysis. 


Review of Literature of the Demand for 


Coffee and Evidence 


This section presents a discussion of some literature 
and evidence on the demand for coffee in both the United States 
and Canada. The first part of the review deals with the United 


States and second part with Canada. 
Studies of the Demand for Coffee in the United States 


Various studies of the demand for coffee in the 
United States were undertaken after the second World War. 
These include a study by Ba lira and one by the United States 
Department of Commerce, Business and Defence Service 


: Daly,.F. Rex; »"Coffee Consumption and Prices in the U.S.", 


Agricultural Economics Research 10 CTULY,) PLoS) ee pp. bl—/2. 
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Administration. These two studies, using time series data, 
indicated that the income elasticity of demand for coffee in 
the United States while positive was slightly lower than it 
had been during the earlier interwar period. They both 
suggested plausible reasons for that decline in the income 
elasticity of demand. One reason was the changed age of 
distribution of the population in the post-war period. The 
relative proportion of children had increased. Such a change 
in age distribution is important in that bonfee Bisa i iy is 
negligible among children and small among teenagers. Second, 
there had been a remarkable increase in the consumption of 
instant coffee, which uses less green coffee beans than does 
regular coffee. Third, there was a steadily rising extraction 
rate of instant coffee from a given amount of green coffee 
beans. 

A study by Lovasy* published in 1967 estimated a 
negative income elasticity of demand for coffee in the United 
States. Lovasy concluded that the negative income elasticity 
of demand was because a saturation level of consumption for 


the commodity had been reached. ° 


1 U.S. Dept. of Commerce, Business, and Defence Service 
Administration, Coffee Consumption in the United States, 
Hee 0S65 MWashing toni Dec. mls oly 

: G. Lovasy, Development of U.S. Coffee Consumption: Analysis 
and Forecast, Economic Dept. Working Paper, No. 9, 
International Bank for Reconstruction and Development, 
November, 1967. 
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Analysis by Timms+ on data for the United States 
for the period from 1952 to 1965, also reached a conclusion 
that the negative income elasticity of demand for coffee in 
the United States was because the saturation level for the 
commodity had been reached. This study postulated that the 
per capita consumption of coffee was dependent on coffee prices, 
the retail prices of major substitutes (such as tea and cocoa) 
and time (as a proxy for "trend factors"). The estimates of 
income elasticity of demand from Phas Study carried a negative 
Sign. These estimates of income elasticity of demand ranged 
from -0.13 to -0.53, and the estimates of own-price elasticity 
of demand varied from -0.10 to -0,18. 

When Timms used per capita consumption of liquid 
coffee instead of the green bean equivalent data as the 
dependent variable, this resulted in even lower estimates 
of both income and price elasticities of demand. Timms argued 
that this indication of reduced consumer sensitivity to coffee 
prices was due to the interaction of many forces. He noted 
that there had been an annual average decline in the per 
capita consumption of coffee of 0,4 per cent for the period 
from 1952 to 1965 while real per capita consumer expenditures 
on all items had increased by 2.2 per cent and real coffee 


prices per kilogram had declined by 4.4 per cent. At the same 


Daniel E. Timms, World Demand Prospects for Coffee in 1980 
with Emphasis on Trade for less Developed Countries, 
Foreign Agricultural Economic Report No. 86, United States 
Government Printing Office, March, 1973. 
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time, there had been a shift in tastes towards a more 
watery brew and an increased use of solubles. Further more, 
he suggested, consumption of coffee might have reached 
physical saturation levels in both green bean equivalent and 
liquid terms. Timms drew a general conclusion that consumption 
of coffee in both green bean equivalent and liquid terms was 
not being replaced by other beverages. | 

Another study that investigated the demand for 
coffee in the United States was that by Parikh.+ Parikh 
hypothesized that total annual coffee consumption is a stable 
function of income and that variations in imports of coffee 
are largely due to variations in inventory demand for this 
commodity. The estimated own-price elasticity of demand was 
=) PRS Further investigation by Parikh, using the Houthakker 
and Taylor Model, yielded own-price elasticity of demand of 
-0.22 (from the unadjusted data series) and -0.42 for season- 
ally adjusted aatace 

A similar study by Gray was published in iewatee 
Gray concurred with earlier researchers that own-price and 


income variables had a limited influence in explaining the 


: A. Parikh, "United States, European and World Demand 
Functions for Coffee", American Journal of Agricultural 
Reonomice, VOL. 255, No. 23, (August)! 1973). pp. 490-494, 

SmIBid., ~p. 490. 

Beerbids) p, 491. 

4 


Frederick D. Gray, "The Down trend in U.S. Coffee Consump- 
tion", United States Department of Agriculture, National 
Food Situation, Economic Research Service of U.S.D.A., 
N.F.S. 138, November, 19/1. 
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downward trend in coffee consumption. He attempted to 
investigate the influence of other factors such as the 
efficiency of extraction, the consumption of instant coffee, 
and the estimated use of robusta. The estimated model in its 


linear form was 
O°=")26.8),—' 0.185Y - 0: 016P = 1.352T —- 0.081C 


where Q = annual per capita consumption of regular coffee, 

green basis, in pounds; 

Y = share of the United States population under 
age 25; 

P = retail price of roasted coffee, BLS, index 
(1967 = 100); 

I = per capita consumption of instant coffee, 
green basis, pounds; 

C = estimated robusta coffee use in regular coffee, 


peLE cent. 


The estimated price elasticity of demand was -0.14 which was 
essentially consistent with the findings of other studies. 
However, the other variables included in the model were not 
Significantly different from zero. Gray, drew a tentative 
conclusion that increased use of robusta in regular coffee 

and the change in flavour did contribute to the decline in the 
consumption of coffee, 


‘ The income elasticity of demand was not reported in Gray's 


study. 
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A study by Abaelu and Manderscheid took a different 
approach from the studies so far reviewed.+ The focus was on 
coffee varieties rather than coffee in general. The aim of 
this study was to investigate the relationships among the 
major coffee varieties traded internationally (robustas, 
arabicas, and brazils) and the factors influencing coffee 
Delces*by~varieties:, A nine equation modéel”-or the United 
States coffee market was constructed. This included import 
demand, export supply and stock demand functions describing 
the structural mechanism underlying the market for each of 
the three coffee varieties. A disaggregation of coffee was 
done because it was felt that there were significant economic 
differences among the varieties of coffee. 

This study yielded income elasticity of demand 
estimates of 2.56, -1.12, and -0.55 for milds, brazils, and 
robustas respectively. The estimated own-price elasticities 
of demand were -5.55, -4.76, and -2.77 for the milds, brazils, 
and robustas in that order, On the basis of these results, 
the authors drew a tentative conclusion that premium coffee 
(milds) is a normal good in the United States, whereas the 
non-premium varieties such as robustas are inferior goods. 
Abaelu and Manderscheid stated "other relevant factors remain- 
ing constant, further growth in the U.S. per capita disposable 


income should boost the demand for milds in the United States” .* 


. John Nduka Abaelu and Lester V. Manderscheid, "U.S. Import 
Demand.for Green Coffee by Variety", American Journal of 
Roonani.cs,. Vol. 5U,P NO. dy (61968) pp. 232-242, 
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This tentative conclusion was latter questioned by 
John Hughes. Hughes was not satisfied with the methodology 
used by Abaelu and Manderscheid.! His main objections were, 
first, that the categories used to represent varieties were 
not representative of the groups. 7 Second, he argued that 
the income coefficient estimates associated with the columbian 
milds were not highly statistically significant to warrant 
the conclusion drawn. Hughes stated "The cited evidence from 
the columbian milds equation is not persuasive, the income 
coefficient being positive but no larger than its standard 
error".> 
Another study that investigated the demand for coffee 
among other commodities in the United States was by George 
and King. 4 George and King reported the income elasticity of 
demand for coffee as mor 047 They projected that that expendi- 
ture on beverages (coffee and soup) would increase by 11.4 by 


1980 over the period 1962-1966.° 


John J. Hughes, "U.S. Import Demand for Green Coffee by 
Variety: Comment", American Journal of Economics, Vol. 51, 
GLacaje pp. 926-928. 

- Tbid., pp. 926-927, briefly discusses these categories. 

Pthid., p. 928. 

5 P.S. George and G.A. King, Consumer Demand for Food Commodities 
in the United States with Projections for 1980. California 
Giamnini Foundation, Monograph Number 26, March, 1971. 
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Studies of the Demand for Coffee in Canada 


Two studies which present estimates of the elastic- 
ities of demand for coffee in Canada are reviewed here. The 
studies were those undertaken by Beckford? and by Timms. 

Both authors concur on one point--that per capita consumption 
of coffee in Canada had been increasing rather than decreasing 
as was the case with the United States. As Timms noted; 
"Canadian per capita consumption has been increasing steadily 
during the post War II period and has more than doubled since 


the a 


This tendency has continued. Canadian per capita 
consumption of coffee increased by 35.5 per cent over the 
study period (1955-1977), and by 8.04 per cent since the 
report of Timms' study.* 

Beckford examined the demand for various agricultural 
commodities in Canada during abe period from ebo co. poms oe ee LN 
regard to coffee, he estimated an income elasticity of demand 
Zale ee2e/ and an own-price, elasticity of —0.277... Both estimates 
were Significant at the 1 per cent level. From these results 
Beckford concluded that coffee consumption in Canada increases 


as real disposable income increases. The estimated coefficients 


representing cross-price elasticities (coffee-tea) were not 


1 Mascell Leornard Beckford, "Demand Analysis for Selected 
Agricultural Commodities, Canada 1926-62", Ph.D. Thesis, 
Faculty of Graduate Studies and Research, The University 
of Manitoba, Winnipeg, 1964. 

Daniel E. Timms, World Demand for Coffee, 1980, pp. 45-46. 

3 Ibid, p. 42. See also Beckford "Demand Analysis" p. 117. 
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See Table D in the Appendix. 
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sufficiently statistically significant to clearly demonstrate 
that coffee and tea are substitutes. 

Timms' study covered the period from 1952 to 1965. 
In reference to Canada, Timms' estimates of aera 
elasticity of demand ranged from -0.15 to -0.40 and his 
estimates of income elasticity of demand ranged from 0.82 to 
1.77. The own-price elasticity of demand estimates were thus 
generally consistent with those estimated by Beckford. Timms' 
estimates of income elasticity, though positive, are higher 
than those estimated by Beckford. Thus whereas the evidence 
from the previous studies on the United States data suggests 
that in that country coffee is inferior, in Canada, it seems 
to be a normal good. 

In regard to the estimates of own-price elasticity 
for coffee in Canada, both the studies by Beckford and by 
Timms suggest that the To aneade of the price elasticity of 
demand is relatively small. This implies that future changes 
in the real price of coffee may not greatly influence coffee 
tee in the country. On the basis of these estimated 
elasticities, Timms concluded that future demand for coffee 
in Canada will be affected more by growth in income than by 


changes in prices. 
The Data: Canada 


For the analysis of the demand for coffee in Canada, 


the data used in the study were obtained from published 


Tu 


i 


* 
t rs 
4 
° 
‘ ; 
Pps 
' 
a , i 
a3 
“Ea 
* 
’ 
2 20) By 
att S Ae 
“ ae 
—_—— 
by 
. 2 
pe 
all 
’ 
J 
w © . 


5 
- } 
~ 
5 
s ‘' 
Pees. 
rt 
be lacn! 
‘ 
: 
5 
yf 
o; ~ 
a we 4 


i asa at sett 36h > B 


‘ ap 
J eal 
, 
s 
~~ ta 
= & 
} 
¢7 ’ 
a , 
vi 
oo bd 
res * 
ot 2G 
n 
t * 43 
5. w 
ees 
ne a 
=} 
: {+ Z 
i ~ ib 
- 
‘ Pr 
j 
va 7 


ytnoe 


seFOO a 


44, 


sources. Data on national disposable income were obtained 

from Statistics Canada, National accounts, Income and 
Expenditure, cat. No. 13-201, The same source gives estimates 
on population levels in Canada. The wholesale prices of coffee, 
cocoa, and tea in Canada are obtained from International 
Financial Statistics, (Washington, D.C.: International Monetary 
Fund). Data on average annual per capita consumption of coffee 
in Canada are presented by Zuhair A. Hassan and Daniel 
Karamchandairi, Handbook of Food Expenditures, Prices, and 
Consumption (Ottawa: Information Division Agriculture Canada, 
March, 1979). The same source gives the consumer price index 
and the subindices for individual selected commodities includ- 


ing coffee, tea, and sugar. 
The Data: The United States 


The data used in the analysis of the demand for 
coffee in the United States were obtained from published 
sources. Data on per capita Saagnnsndn of coffee, and total 
consumption of coffee are from Statistical Abstract of the 
United States, published by the United States Department of 
Commerce. The same source gives data on total annual 
population levels in the United States, annual disposable 
income, and the average annual retail prices of coffee, tea, 
and sugar. Average annual wholesale prices of cocoa, coffee, 
and tea are obtained from various issues of International 
Financial Statistics, (Washington, D.C.: International 


Monetary Fund). 


_ / 
Y 0 an @ aa 


hal Shy ih i 
. Cain 
bedia2d® itv 9% S30} ciegendtt Te enn inne 


_ - 


i 
soo Lem see ibaa #94: sate 
. « — = +o a2 Pe 
, tek aouie Soabow phén oft és eit 9 eyes 


; ae a 


atreglodw.of® 66E0s> af efevas ote aig 


- 
‘ 
‘ 


.: oF | AiezoG S26 in ns fF Ee! one 


di mY 
y} . sodt da sy), ae teteage Dea - 


. i 
: Epa .q Levies oostevs fo ered) 


ra) Se 
paieseso 6te Bbace 
=D 
a Z ° i 
= : , : 4 ic i Oe iioe H . iztish 
a : 
ac 2 POT! cA/F S 
> 
al 
| ‘ “a s nf = 55 
a 
4 
— 
ra hor nde ¢. 
a 7 7] 
. =* 2 : 
y —_ ’ 
a : é : G 
a hd, 460.22 i Bi Ta Dat! se 
. 7, ' “~¢ ti > je ie hs 
b | > +" < 
laser fine . | : (om bg igns “ww eo 
Tar 7 : 2 ie re mort - < =7 3 oD 
5< AS pe bn £ . 
to aimee mle is 
ah $n AITEGY hte fen. eho fa 17s bet Leteegy 
ce if , fA 
4 : jae : 5 
{cents L6f07 416 SILO Bevan Poatge saan 
a, ; ; rf : 
: c a 7s 2 1 
eilde2ecaain LagnAns {SBSBI2 basin’ 2 7 4e 
é 


. ra ‘ > = . a) S 
; (S92 esto to asoixa {Agtos Lo ar apsreve 2 


| sean eee 
. wf f 


gas 


| jd 800 80900 20 aol ote] abies 
ale i 23807 p08 te 2s suet Zt 


— “Me ° 

é rs > 
, ik " 
ar erire 


= 


45. 
Some Problems in Using Time Series Data 


In analysing time series data, the researcher 
normally assumes that the errors associated with observations are 
independent of each other. When this is not the case, that 
is, when autocorrelation has occurred, the interpretation 
of results is very difficult. The problem of autocorrelation 
can be detected by the well known and widely used Durbin- 
Watson (D.W.) test. This test involves the calculation of the 
D.W. variable. The acceptable calculated D.W. variable 
should be close to 2; this would imply that there is no 
serial correlation. Positive correlation is associated 
with the D.W. statistic values which are significantly below 
2, whereas negative serial correlation is associated with 
D.W. values significantly above 2. In addition there is a 
region of indeterminancy where D.W. statistic values lies 
between ds and a. Me Two widely used methods to correct for 
serial correlation are those of Cochrane-Orcutt and Hildreth- 
Lu. The former was utilized in this study as dictated by 
the computer package used (T.S.P.). 

Malticollinearityis another problem frequently 
encountered with analysis of time series data. This problem 


exists when two or more theoretically independent variables 


The terms serial correlation and autocorrelation are used 
interchangeably. 


For mathematical derivations and explanations, see, 
Robert S. Pindyck, and Daniel L. Rubinfeld, Econometric 
Models and Economic Forecasts, New York: MacGraw Hill 
Book Company, 1976), p. 114. 
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are Significantly correlated. In this case, it becomes 
difficult to interprete the strength or weakness of the 
effects of the variables included in the model as independent 
variables. A frequently used metHod to detect the 

problem is to apply a simple test of correlation on the 
supposedly independent variables. A simple correlation 
coefficient value which deviates from zero indicates the 
presence of multicollinearity. When this is the case, one 

of the variables considered to be of least relevance to the 
model is dropped. This requires a priori knowledge on the 
variables used. However, as Harnet and Murphy note this 

is not the most efficient way of treating this problem. 
Dropping the variable could leave the model unrepresentative 
of the existing relationships. In other words, dropping 


the variable may introduce a specification bias. 
The Models Postulated in the Study 


The models were selected for use on the basis of 
ie theory of demand and also on the basis of consistency 
with similar studies in this field. The theory of demand 
suggests that for an individual the quantity demanded or con- 
sumed depends upon the price of that good and the prices of 
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other related goods as well as on the individuals' 
disposable income. An aggregate market demand can 
be derived from the individual demand ‘curves.? 
Single equation models are postulated and are tested using 
least squares techniques in this study. As Foote notes, this 
method of analysis produces coefficients that can be used 
to derive estimates that are statistically significant. 
Additional support for the use of the single equations instead 
of simultaneous equations can be found in the works of the 
authorities such as Fox? and Working.* Fox Trsts four 
questions which a researcher must provide answers to before 
he decides which approach is appropriate to his work. These 
four questions are as follows: 
(1) Is supply of the given commodity affected by current 
price? 
(2) Is consumption of a given commodity significantly 
affected by current price or by the demand for 
export? 


t H.A. John Green, Consumer Theory, (London: The MacMillan 


Presseutcd. , L973)s, pp. il36-146% 


Richard J. Foote, Analytical Tools for Studying Demand 

and Price Structure, Agriculture Handbook No. 146, 
(Washington, D.C., United States Department of Agriculture, 
Agu ste LOG) ee Di. 55s 


K.A. Fox, The Analysis of Demand for Farm Products, United 
States Department of Agriculture Technical Bulletin No. 
Woe eeWashingtonr, D.Gor-UNS SDA.) May *1953)". 


E.J. Working, "Progress in the Study of Demand for Farm 
Products", Journal of Farm Economics, Vol. 37 (December, 
bth fa a bas 


ap a@inonr oscamne i 


Dat pn LWIeEOy Gite 


orc we X 


; 4 _ Hades ‘eagebors sinvtend ie fe oft 


“i » 7 > TF. Se me) tad 


Set : ; : “ , i: fi 


- cS > a4 ,, rer g ‘so 


. “a 
I c ? oi 2 i ‘s f ” a 
Oe a . a 
' - { ~¢ 
, 
ky > ey 
nor - 
a + 
. * 
pf a 
v5 
“ Pi — é 
~ ~ cit 5. .* 
ro of ici , 2 t ’ a 
- = 
J . 's a 9 ) : » ‘ 23 {794 deed 
4 > -) r 
a ¢ 
a ry ’ " : 
a ~ - 
° * 
, 
. 
: " 
oo f é r rau ~ ! “>: EY i H ) * 
160. 4 »! G3 pil ak Md ee ; 
= * [roe 2 a yim ‘ ee | 
5 =i - +f gored 
uy = L! eo Soe CC ye © "1 i a) = 
_ 4 > —— an aati i ac Ey « rk eee , _ 
‘. ~ = | e eee ) Ape ; a aiene 
7 . + Ne . o Jb44, Ase a a2 1 eral Sy sai 
yaus ions 3c SRO IEG SN Meter y fes- au , 
‘ a iat dF ~ = ww Bi. ; 


 Bepee « aitia feat as 
= ne : ls lt ® a BS Lona eo! 


48. 


(3) Is consumer income significantly affected by changes 
in price or by the demand for export storage? 
(4) Is the supply or any competitive commodity affected 


by the current price of the given commodity?" 


If each of these four questions could be answered 
in the negative, statistical demand function fitted by least 
squares should approximate the "time" or structural demand 
function. If an analyst has serious reservations on any of 
these questions, Fox suggests that it may be necessary to 
fit data using simultaneous equations. 

The answers to these questions as applied to coffee 
appear to be negative. As explained earlier coffee has a 
long gestation period of about 2 to 4 years from time of 
planting to the time of the first harvest. Thus current 
prices do not significantly affect the supply of coffee. The 
extent of consumption and storage may be affected by the price 
of coffee but there is no demand for the export of coffee 
from North America. Besides, consumer incomes are not affected 
by changes in the prices or the consumption of coffee. Thus 
on the basis outlined above, the use of single equation models 


to explain the extent of variation in average annual total 


Renu Oox a DeMmand, tor) Farm Products, pp. L1i-l4. 


The ideas for the following section were obtained from 
N.E. Sackey, “Analysis of the demand for cocoa in Canada 
and the United States, 1950-1972", Department of Rural 
Economy Alberta. Unpublished Thesis, 1976, p. 27. 
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and per capita consumption of coffee in both the United States 
and Canada appears to be appropriate here. Moreover, Working's 
work models suggests that the use of simultaneous equation 

in explaining the variation in the Aeeendent variable may not 
Significantly add to the quality of the analysis. Working 
argues that simultaneous Bantrote do not necessarily provide 
reliable demand elasticities in a majority of cases. 

In line with the above theoretical framework, single 
equation models were formulated. Per capita consumption and 
total consumption of coffee were considered as alternative 
dependent variables. Personal disposable incomes and popula- 
tion levels were proposed as important demand shifters. The 
prices of related commodities such as tea, cocoa, and sugar 
were also considered to explain the variation in per capita 
and total consumption of coffee. In some limited cases, 
time was taken as a proxy for changes in tastes and preferences. 
All models are fitted separately for Canada and for the United 
States over the period f£romrei1955 £6 1972. The single equation 


models were tested in both linear and logarithmic forms. 
Models Formulated for United States 


The following models were tested using the T.S.P, 


program. ~ The price and income variables, as noted below, 


1 E.J. Working, "Progress in the Study of Demand for Farm Pro- 
fuctoa wees OUuUrnal OLararms Economics, Vor. 37 (Dec, 1955) “p. 971. 
2 


J.P. Chenier (ed.), Time Series Processor, Computing 
Services Reference Manual 34, University of Alberta, June, 
ABS ag sie 
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were fitted in real terms by deflating the nominal series by 
the appropriate indices. The models were also rerun on the 


undeflated price and income data. 


Model 1 


This model postulated that year to year varia- 
tionsin the consumption of coffee (in per capita terms) 
is explained by the price of coffee and by income expressed 


in real terms. The model in its linear form is as follows: 


“e = By + BaP. 4: B5 Bs + oe sea 
Qo , ; 
where Ninke annual per capita consumption of coffee (in 
pounds per capita) ; 
Po = real average annual wholesale prices of coffee 
| at the New York Coffee and Sugar exchange 
(U.S. dollars per 100 pounds) ; 
= a al annual per capita income (U.S. dollars). 


In its logarithmic formulation this model is: 


Q 


log == = log 8 + 8, log P, + By log “ 


Pee wt A hs 


where the variables are as defined above. 
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Model 2 


5a 


This model postulated that the annual varia- 


tion in the consumption of coffee (in per capita terms): 


is explained by the real prices of coffee and cocoa and by 


per capita income. The model in its linear form is as follows: 


The model 


where the 


Model 3 


Che. pe 
NeGmeOU leche oH) avec, oP Y iT SE 
ae P and A are as defined above 
Neco ore. ! N cane 
Pca real average annual wholesale prices of cocoa 
at New York Cocoa exchange (U.S. dollars per 
100 pounds) . 
in its logarithmic formulation is: 
eaten 6 Barras blog. Deeteg loge 
JN g 1 3c ee IN 
+ B3 log ihe loge rien a ® 


variables are as defined above. 


This model postulated that per capita consump- 


tion of coffee is dependent upon the real average 


annual wholesale price of coffee, the average annual wholesale 


price of tea, the average annual wholesale price of cocoa, and 


on per capita income. In its linear form this model is: 
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where — , Po , and N 
and Py = real average annual 


at the New York Tea 


per 100 pounds). 


In its logarithmic form this model 


log i log Bo + By log 


+ By log Py heLog 
where the variables are as defined 


Model 4 
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a8 + BaP, ary ih eee EE 


are as defined above 


wholesale prices of tea 


exchange (U.S. dollars 
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es 
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above. 


In model 4, the per capita consumption of coffee 


was hypothesized as the dependent variable. 


The independent 


explanatory variables were postulated to be the average 


annual wholesale prices of coffee, 


the average annual whole- 


sale price of sugar and per capita income. 
Model 4 states that: 
BCR aierigqe a suns Siugher a+ 4a 
N fe) ok 2N Ses u whee 
Q, ne : 
where nN’ a , and Ny 2re as defined above 
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and Ps = real average annual wholesale prices of sugar 


(U.S. dollars per 100 pounds). 


In its logarithmic form this model is: 


Q 


log = log By + By log ea Bo log “ 


+ Be log ad + Log tea 
where the variables are as defined above. 


Model 5 


This model postulated that the annual varia- 
tion in demand for coffee (in absolute terms) is explained 
by the real average annual wholesale price of coffee 
and by real total annual income. The model in its linear 


formulation is as follows: 


ae = Bo + BP. + BY + Uy eer. Da 
where ore = total annual consumption of coffee (in 
thousands metric tons) ; 
Vv = real total annual income (in USS, dollars). 


inpeetcs Logarithmic form this model is: 
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where the variables are as defined above. 
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Model 6 


In model 6, the total annual consumption of coffee 
was hypothesized as the dependent variable. The independent 
explanatory variables were postulated to be the real average 
annual wholesale prices of coffee, total real annual income 
and the population level in the various years. This model 


Inewtts 2inear form is: 


oe = By + BaP. + BEY “ BoN + u Sertgeie aA Ke 
where On ; Pe and Y are as defined above 
and N = population level in the United States (millions). 


In its logarithmic form this model is: 


log Bh = log Ee + By log pe rf Be log ¥ 


+ Bo LOGE NTs LOGaul teres OL) 
The variables are as defined above. 
Model 7 


This model hypothesized that the annual 
total consumption of coffee depends upon the real average 
annual wholesale price of coffee, real average annual whole- 
sale price of cocoa, real average annual wholesale price of 
Sugar and real total annual income. The model in its linear 


form is as follows: 
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Q. = BY + BiP. - BPO. = BoP. + BEY ati ies ea FA 
where the variables are as defined above, 
In its logarithmic form this model is: 


log On = log Bo + By log Pa + B4 log P + Be log Be 
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+ 8, log ¥ + log u -+- 7b 
where the variables are as defined above. 


Model 8 


In model 8, the total annual consumption of coffee 
was hypothesized as the dependent variable. The independent 
explanatory variables were postulated to be the real average 
annual wholesale price of coffee, the real average annual 
wholesale price of tea, the real average annual wholesale 
price of sugar, real total national income, and population 


level in various years. Model 8 states: 
C= Bo se BP. Bs BAP, i BoP. ake BY ah eed 
where the variables are as defined above. 


In its logarithmic form this model is: 


log Oe = log By + By log Py f By Logs Ped + Be log ae 
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where the variables are as defined above. 
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Model 9 


In this model, per capita annual consumption of 
coffee was hypothesized as the dependent variable. The 
independent explanatory variables were postulated to be the 
real average annual retail prices of coffee and real per 
capita income. 


Model 9 in its linear form states: 


Q 
Cc x 
Q, Y : 
where va and y are as defined previously 
and ns real average annual retail price of coffee 


(U.S. dollars per pound). 


In its logarithmic formulation this model is: 
lo one 1 CCIE Elo cia Wetec kl oe 
J N g re) nk g ja te 2 J N 
te LOG eee 9D 
where the variables are as defined above. 


Model 10 


In model 10, the annual per capita consumption 
of coffee was hypothesized as the dependent variable. The 
independent explanatory variables were postulated to be the 
real average annual retail prices of coffee, real per capita 


income, and time. 
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The model in its linear formulation is as follows: 


ats Fay vee sr i 10a 
N fe) lipase: 2N ie Aly ia 
where ao P and Es are as defined previousl 
N’ ‘rd N BP Y 
and T = time in years from 1955 = 1 to 1977 = 23. 


In its logarithmic form model 10 is: 


Q 
-log i = log Bo + By log es Fae B. log = 


+e Loge Ta+ <Logi Selst UD 
where the variables are as defined above. 
Model 11 


In model 11, the per capita consumption of coffee 
was hypothesized as the dependent variable. The independent 
explanatory variables were postulated to) be the real average 
annual retail prices of coffee, the real average annual retail 
prices of tea, the real average annual retail prices of sugar, 
and real annual per capita income. 
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Q 
c we : : 
where mT Peg? and Hy are as defined previously 
and Pad Me real average annual retail prices of tea 
(U.S, dollars per pound); 
Grea real average annual retail prices of sugar 


(U.S. dollars per pound), 


In its logarithmic form this model is: 
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where the variables are as defined above. 


Model 12 


In model 12, the per capita consumption of coffee 
was postulated to be the dependent variable. The explanatory 
variables were real average annual retail prices of coffee, 
real average annual retail price of sugar, and real annual 
per capita income. 


In its :linear formulation this model is: 
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where the variables.are as defined above. 


In its logarithmic formulation this model is: 


- 


ybaeg x a3g bonis oti 


, agate Sige vk 


hee! 


% 


£52 
f (bavos st @ 


sappe to 299)24 Lhadex ipuae 
- 7 Pee 


thawed someg’ eaatton, ey” i 7 


at lobom stat mas 


GCE i... 7 Best at pol a5 4 se po} Ps 
evods baaLten es 
— = 
‘a 
agsatia 20 notatcmn enan er2qdeo Faq aut ‘vat cetera eb: 
yios ate lyr shit! /sheel i eVv aatipbr (ee ah aiid eed ho a 7 
se3709 ic sbag Lbstot Lanne enexbve igge et 
17 - 
j 
fdunke inet bos »seue= 20 debits “f Dawn isnnne § 


:et Leficer ais sossaiendio? anqnht edi « . 


bo. 


Q 


log a = log BS + B. log Pet B 
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+ By log Sh + log u rete aes: 
where the variables are as defined above. 


Model 13 


This model, postulated that annual varia- 
tion in the demand for coffee (in absolute terms) at the 
retail level is explained by the real average annual retail 
price of coffee, the real average annual retail price of 
Sugar, and real annual total income. The model in its 


linear formulation is: 


Spe BS x Peco as Serteres eye ens 7 sel 3a 
where the variables are as defined above. 
In its logarithmic form this model is: 
+ Bs log Be 


Q 
log = = log Bo + By log a 


+ Be AGafes Des edilaye, Uy ord et tet & 
where the variables are as defined above. 
Model 14 


In this model, annual total consumption of coffee 
was postulated to be the dependent variable. The explanatory 


variables were: real average annual retail price of coffee, 
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real average annual retail price of sugar, real average 
annual retail price of tea, and annual total income. The 


model in its linear form is: 


4rd + BPs + BY eae Pena ch 


OF =— 60) + BP segs! 
where the variables are as defined above. 


In its logarithmic form this model is: 


log oe = log Se + By log hs 


+ Be log ¥ + log u wee La 
where the variables are as defined above. 
Model 15 


In model 15, the dependent variable was considered 
to be annual total consumption of coffee. The independent 
variables were: real average annual retail price of coffee, 
real average annual retail price of tea, real average annual 
retail price of sugar, real annual total income and population 


levels. This model in its linear form is: 
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where the variables are as defined above. 
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In its logarithmic form this model is: 


log Q, = log Bo + 8, log P_. + B log Pet BE log PL 


1 4 


re Be Og Yor Bo log N + log u vee 155 
where the variables are as defined above. 


The above models were also tested using nominal 
data on prices and income (i.e., undeflated prices and 
incomes) as models 16 through 30. The results of models 1 
through 15 are presented and discussed in the next chapter while 


the results of models 16 through 30 are presented in the appendix. 
Models Formulated for Canada 
Model 31 


In this model it was postulated that per capita 
consumption of coffee in Canada is dependent upon the real 
average annual wholesale price of coffee and the real annual 


per capita income. In its linear form this model is: 
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where = annual per capita consumption of coffee (in 


pounds per capita) ; 
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me = real average annual wholesale price of coffee 
at the New York Coffee and Sugar exchange 
(U.S. dollars per 100 pounds); 
= = real annual per capita income (Canadian dollars). 


In its logarithmic formulation this model is: 


1 Qn ne 
og iT log Bo = 85 log Ae _ 85 log q 


+ log u fh. 31b 


where the variables are as defined above. 
Model 32 


This model postulated that year to year varia- 
tion in the consumption of coffee (in per capita terms) 
is explained by the real average annual wholesale prices of 
coffee, real average annual wholesale prices of cocoa, and 
real annual per capita income. The model in its linear form 


is as follows: 


Boys Bhct tBeP Yor'e.0es pspgpinger 32a 
pas 6 l'c 2 N cen ‘Hist 
2, Y : 

where yO Pv and y are as defined above. 

and ae real average annual wholesale prices of cocoa 


at the New York Cocoa exchange. 


-%8 


: settes Ww solsq aleaplodw 
id sonetin“ns sspue bos sst399 
i s(abacag, 901 +94 dade 


= 
¥ 


»tereifeb oaidsas2) smoot B2iqee ee 
s | ae ’ 


-ai leben 22 207 temeeo® “a 


' } pol-.6 + 49 pot 3 Bi: ae pol aan 


a) 


th 
em 


Eee oa - 


_evods beniieh es S26 eel Jsliev 


aoe i 


rte : 
. 
<aisay “ney os ted? saris sila alae [sbem skit ; 


‘? 


Fe 
a = 


(anvi92 SFEGED soy nh) Setioo Io solsgauaags ea RS 


‘ J lar - 
‘ t« : sy art egi 
2 Banisg sisesloiw., Leunag wspsexavs. apt = va en 


hie genes. ib escsixg sleesiokw Laci Shs Isvs. 


mot tagnil esi ni Tabom oe? . Sndnal: etiqes nach 


ME wee as f ee ia 


LP sat? «aah 
ie 


Li ai 
ee) ; 
: = 
ed { - 
a 
7 ud vi a 
s sie raed . / 


eet ee 


» to ening atom sae 1B —o sss 


ae 


a eh : fe ee, 
oo oer a = 


63. 


In its logarithmic formulation this model is: 


1 Q. = “ed 
og F- = log By + By log ye + Bo log N 


+ B5 log Pig + log u 32b 


where the variables are as defined above. 


Model 33 


This model postulated rae: annual variation 
in the consumption of coffee (in per capita terms) 
is explained by the real average annual wholesale price of 
coffee, the real average annual wholesale price of tea, the 
real average annual wholesale price of sugar, and real annual 


per capita income. The model in its linear form is as follows: 


Hs) al ae i DEAE eae eee CED ct 
FSrLaky EM 88 Pp iy Gera 5 Sis cr eats 
Q6 4 ' 
where Nias Par and Hy are as defined previously 
and Py = real average annual wholesale price of tea at 
the New York Tea exchange; 
Bi = real average annual wholesale price of sugar 


at the New York Coffee and Sugar exchange. 


In its logarithmic formulation this model is: 
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Q 
log 5 = log By + By log DP + B. log 


AZlK 


+ By lag Py a Be log Ps + log wu Hees ahs) 
where the variables are as defined above. 


Model 34 


This model postulated that year to year varia- 
tion in the consumption of coffee (in per capita terms) 
is dependent upon the real average annual wholesale price of 
coffee, the real average annual wholesale price of tea, and 
real annual per capita income. The model in its linear 


form is as follows: 

ee BoP. are esta a 
where the variables are as defined above. 

In its logarithmic formulation this model is: 
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where the variables are as defined above. 
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Model 35 


‘This model postulated that annual variation 
in, the consumption of coffee (in absolute terms) 
is dependent upon the real average annual wholesale price 
of coffee and real annual per capita income. The model in 


its linear form is as follows: 


Spe BG a BaP. + BeY + u “fe 354 
where Lo is as defined above 
and on = real annual total consumption of coffee in 


Canada (in '000 metric tons); 
Y = real total annual income (in millions 


Canadian dollars). 
In its logarithmic formulation this model is: 


log Q. = log By + By log Po + Be iMele)) 24 


jot Aeon ay eet OD) 
where the variables are as defined above. 


Model 36 


This model postulated that year to year varia- 
tion in the consumption of coffee (in total terms) is 
explained by the real annual average wholesale price of 


coffee, the real average annual wholesale price of sugar, 
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and real annual total income. The model in its linear form 


is as follows: 
oe = By + Hie ae BoP. ac BEY + i we ood 
where the variables are as defined previously. 


In its logarithmic formulation this model is: 


log QO, = log Bo a7 B, log Po + Be log Ee sr Be PoOge. 


col AMetey Si ee OK 
where the variables are as defined previously. 
Model 37 


Model 37 postulated that annual variation in 
the consumption of coffee (in total terms) is explained by 
the real annualwholesale price of coffee, the real average 
annual wholesale price of cocoa, the real average annual 
enolase price of sugar, the real annual total income, and 
the population level in various years. The model in its 


linear form is as follows: 
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and Y are as defined previously 
and N = population level in Canada (millions). 


In its logarithmic formulation this model is: 


POG ae Ogs Peorh tia RalO oem ereeyee Locmr see tae LOG) P 


+ Be Log Yo Bo log N + log u ous ype 


where the variables are as defined above. 


The above models were also run using nominal data 
on prices and income (i.e., undeflated prices and incomes) 
as models 38 through 44 respectively. The results anda 


discussion of these are presented in the next chapter. 
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CHAPTER IV 
RESULTS OF THE REGRESSION ANALYSIS 


In this chapter, the results of the econometric 
analyses of the demand for coffee in North America are 
presented. The regression results based on the analysis 
of aggregate annual time series data covering the period 
from 1955 to 1977 are presented. The economic implications 
of the results are also discussed. 

The criteria used in judging which model formula- 
tions showed the best fit and in comparing the significance 
of the estimated models are listed below. These criteria 


are: 


1) whether or not the estimated coefficients are 
statistically significant at the conventional 
levels of significance;1 

2) yy ese or not the estimated coefficients carry 
the expected signs which are postulated by 
theory; 

5) whether or not the coefficients of multiple 


determination indicate a good fit to the data; 


By conventional levels is meant, 10 per cent, 5 per cent, 
and 1 per cent levels of significance. 
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4) whether or not residuals indicate the presence 
of serial correlation (autocorrelation), as 
measured by the Durbin-Watson statistic; and, 

5) whether or not the problem of multicollinearity 
exists, aS indicated by the simple correlation 


coefficients between independent variables. 


Further, elasticities of demand calculated from the 
estimated coefficients are also presented in this chapter. 
The analysis begins with the following presentation of 
regression results concerning the demand for coffee in the 


United States. 


Estimated Coefficients of the Coffee Demand Function 


Using Wholesale Prices and Per Capita 


Income and Consumption 
The United States 


Models 1, 2, 3, and 4 as outlined in the previous 
chapter were tested in both linear and logarithmic formula- 
tions. The basic objective at this stage of the analysis 
was to establish whether or not the per capita consumption 
of coffee is affected by own-price, per capita income level, 
and by the prices of related commodities such as tea, cocoa, 
and sugar. It was expected that the price of sugar would 
not substantially affect coffee consumption since, for 


dietary reasons, a relatively small amount of sugar is used 
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in liquid coffee in the United States. However, tea and 
cocoa were expected to be close substitutes for coffee. 

Table 4-1 presents the results of regressing the 
per capita consumption of coffee on the wholesale prices of 
coffee, cocoa, tea, and Sugar as well as on per capita income 
in the United States, in accordance with models 1, 2, 3, and 
4 of Chapter III. As can be seen from Table 4-1, all the 
estimates of the coefficients associated with the price of 
coffee (85) carry the expected, negative signs in both 
linear and non-linear forms. In general, the estimated 
aber ti cients are also statistically significant: , thesegare 
Significant at the 1 per cent level in models la, 1b, 2b, 4a, 
and 4b of Table 4-1; significant at the 5 per cent level in 
model 2a; significant at the 10 per cent level in model 3a; 
and insignificant at the conventional levels in model 3b. 

The estimate (84) had a range from -0.05 to -0.01 in the 
linear models, and from -0.33 to -0.07 in the logarithmic 
models. 

Demand theory predicts that for a normal good, 
income and the quantity demanded should vary directly. Thus, 
the estimated coefficient on the income variable (Y) should 
carry a positive sign. Indeed this is the case for models 


ite esd, aond 4a. of -Table 4-1. 
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As Table 4-1 shows, the estimated coefficient 
associated with the cocoa price variable (that is, 84) cS 
Significant at the 10 per cent level in models 2a and 2b, 
but statistically insignificant in models 3a and 3b. It 
would appear that cocoa is a complement to coffee, given 
that the coefficient estimates carry negative signs. The 
estimated coefficient (By) associated with the tea 
variable is significant at the 1 per cent level in model 
3b and at the 10 per cent level in model 3a. Both esti- 
mates have negative signs, contrary to what was expected. 
This would indicate that tea is a complement to coffee. 
This conclusion appears to be reinforced by the high level 
of significance of the estimated coefficients on the tea 
variable, as pointed out. 

The estimated coefficient (B.) on the sugar 
variable is statistically significant at the 5 per cent 
level in model 4a, but insignificant at the conventional 
levels in model 4b. 

In general, each of the models showed a high 
coefficient of determination (R7). This suggests that 
the postulated independent variables appear to explain 
most of the variation in the dependent variable, the per 


capita consumption of coffee in the United States. [In 
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the linear models, the R? varied between 0.9848 and 0.9877, 
and in the logarithmic formulations it ranged from 0.9633 
to 0.9873, as Table 4-1 shows. These R?'s are rather 
higher than those obtained from testing the models using 
nominal price and income data. The R*'5 obtained from 
regression results based on nominal variables ranged from 
0.9103 to 0.9430 in the linear formulations and from 
0.8862 to 0.9181 in the logarithmic formulations. 
Autocorrelation was a prevalent problem in all 
regressions whether data were expressed in real or in 
nominal terms. In all cases, the autocorrelation was 
circumvented by using the Cochrane-Orcutt iterative pro- 
cedure. As a result of using the procedure, the D.W. 
statistics in Table 4-1 indicate that autocorrelation 
is no longer a problem or that at least the hypothesis 
that it exists cannot be supported with certainity. Speci- 
fically, in models lb, 2a, 2b, and 4b the statistics show 
no presence of autocorrelation, and in models la, 3a, 3b, 
and 4a, the D.W. statistics fall in the inconclusive 
region. The transformations imposed on the variables by 
the Cochrane-Orcutt procedure must be borne in mind in 
interpreting the resulting estimates. The 0 statistics 
applied in each such transformation are indicated in the 
later Tables 4-7, 4-8, 4-9, 4-10, 4-ll, and 4-12. 


1 See Table A-l. 
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Canada 


Table 4-2 presents results based on models 31, 32, 
33, and 34 outlined in the previous chapter. This table is 
Similar to Table 4-1 except that here Canadian data were 
used instead of the United States data used in Table 4-1. 

The exercise at this stage was to establish whether or not 
the real per capita consumption of coffee in Canada is 
Significantly affected by the real prices of coffee, tea, 
cocoa, and sugar. As in the case of the United States, sugar 
prices were not expected to substantially affect the consump- 
tion of coffee in Canada. However, tea and cocoa were 

deemed to be close substitutes of coffee. 

Both linear and logarithmic functional forms were 
used in regressing the per capita consumption of coffee in 
Canada on coffee, tea, cocoa, and sugar price variables and 
per capita income. 

As can be’ seen from Table 4-2, all the estimated 
coefficients (B,) associated with the coffee price variable 
carry a negative sign, as expected. In models 32b and 34b, 
the estimates are statistically significant at the 1 per cent 
level; in models 3la, 3lb, and 34a, they are significant at 
the 5 per cent level; and in models 32a and 33b the estimates 
are Significant at the 10 per cent level. Thus, other things 
being equal, as the price of coffee increases, the per capita 
consumption of coffee in Canada decreases. This finding 
appears to hold for both the United States (Table 4-1) and 


Canada (Table 4-2). 
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As Table 4-2 shows, all the estimated coefficients 
on the per capita income variable carry negative signs. All 
the estimates are statistically significant at the 5 per cent 
level. This finding is in contrast to a counter part finding 
in the case of the United States. In the United States, 
most of the estimated coefficients on per capita income 
carried positive signs (see column 5 of Table 4-1). These 
findings will merit further comment when the price and 
income elasticities of demand are reported below. 

In general, tea and cocoa prices appear not to 
Baraat Significantly per capita coffee consumption in Canada. 
In three cases, the estimates associated with the cocoa and 
tea price variables were found not to be statistically 
Significant at the conventional levels (Table 4-2); and in 
one case (model 32b), the estimate on the cocoa price variable 
was Significant at the 10 per cent level, but did not carry 
the expected sign. The estimated coefficient on the tea 
price variable has the expected sign as Table 4-2 shows. 
However, the two estimates shown in the table are insignificant 
at the conventional levels. That the estimates on the tea 
price variable are positive is in contrast to the counterpart 
results for the United States. 

In regard to sugar, the estimated coefficient on 
the price variable is significant at the 10 per cent level 
in two out of the four cases shown in Table 4-2, and at the 


5 per cent level in one case, but insignificant at the 
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conventional levels in one case. However, all the estimates 
carry negative signs, as expected. Thus, it appears at this 
Stage that coffee consumption in Canada is significantly 
affected by changes in sugar prices. In addition, coffee 
and sugar appear to be complements in Canada, as in the 
United States. 

The coefficients of determination (R2) are reasonably 
high throughout the models in Table 4-2. This suggests that 
the postulated independent variables explain much of the 
variation in per capita coffee consumption in Canada, just 
as they did in the case of the United States. The initial 
results (not shown here) had indicated the presence of 
positive autocorrelation as the relevant D.W. statistics were 
very low. The Cochrane-Orcutt iterative procedure was used 
to circumvent the autocorrelation. Thus the D.W. statistics 
shown in Table 4-2 are relatively high and indicate absence 
of the autocorrelation problem. The appropriate o values 


are indicated in the later presented tables. 


Estimated Coefficients of the Coffee Demand 


Function using Wholesale Prices and 


Aggregate Income and Consumption 


The United States 


As noted earlier, the results in Tables 4-1 and 4-2 
are based on models where the dependent variable (coffee 
consumption) and income are expressed in per capita terms. 


In this section, regression results of models in which the 
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two variables were expressed in aggregate, rather than per 
capita, terms are discussed. The regressions in the case 

of the United States were based on models 5, 6, 7, and 8 
outlined in Chapter III. Specifically, it was hypothesized 
that the total consumption of coffee depends on the prices 
of coffee, tea, and sugar and on population and income in 
the United States. The results of the regression models are 
presented in Table 4-3. 

As Table 4-3 shows, the estimated coefficients on 
the coffee price variable all carry the expected, negative 
Signs. These estimates are significant at the 10 per cent 
level. Specifically, the estimate of By is Significant at 
the 1 per cent level in models 5a, 5b, 6a, and 7a; significant 
at the 5 per cent level in model 6b; significant at the 10 
per cent level in model 8b; and statistically insignificant 
at the conventional levels in models 7b and 8a. The insigni- 
finance of the estimates in the latter models may be explained 
by the presence of multicollinearity. Nevertheless the 
results appear to indicate that coffee prices alone play a 
major role in explaining the variation in real coffee consump- 
tion in the United States. These results are generally 
consistent with those obtained using per capita consumption 
and income insofar as the role of coffee prices in concerned. 

The signs on the estimated coefficients associated 
with the income variable are also consistent with the estimates 


when the consumption and income variable were expressed in 
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per capita form. The estimates of Be are all positive, 
The theory of demand postulates a positive relation- 
ship between the quantity demanded and income (except 
for an inferior good). Hence, the positive signs associated 
with the estimates of Be were expected. However, except 
for model 5a and 6a the estimates of Be in Table 4-2 are 
statistically insignificant at the 10 per cent level. Further, 
in the case of models 5a and 6a, the estimated coefficient 
on the income variable is extremely small in magnitude. [In 
general, in reference to income, results in both Tables 4-1 
and 4-3 suggest that this variable does not appear to play 
an important role in the determination of coffee consumption 
in the United States. Moreover, the effect of the variable 
is rather indeterminate as to the direction. 

Next, the cocoa, sugar, and tea price variables 
were added to the independent variables in models 7 and 8. 
As can be seen from Table 4-3, the estimated coefficient 
(85) on the cocoa price variable bears a negative sign in 
both models - contrary to what was anticipated. These results 
can be explained by the presence of multicollinearity. The 
cocoa price variable was highly correlated to the coffee 
price variable, with a simple correlation coefficient between 
them of 0.92. Further, the estimated coefficient associated 
with this variable (B3) is statistically insignificant at 
the 10 per cent level throughout the table. Hence, cocoa 
prices appear not to influence significantly coffee consumption 


in the United States. 
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The estimates (B,) associated with the tea price 
variable carries a negative sign in models 7a, 7b, and 8b, 
contrary to what was expected. However, it bears a positive 
Sign in model 8a. This contradiction in signs may suggest 
that the relationship between coffee consumption and tea 
price is not linear as models 7b and 8b postulate. All the 
estimates associated with the tea price variable are 
Significant at the 10 per cent level. 

As indicated earlier, the sugar price variable 
was included in models 8a and 8b. As Table 4-3 shows, 
the estimate (Be) associated with the sugar price vari- 
able bears a positive sign in the case of model 8a (where 
this coefficient ee highly significant) and a negative 
sign in model 8b (when the coefficient is not significant 
at the conventional levels). 

With the belief that the population level should 
Significantly affect coffee consumption, a population 
variable was included in models 6a, 6b, 8a, and 8b. The 
estimated coefficient (82) associated with the variable 
is Significant at the 10 per cent level in all the models. 
The coefficient estimate carries a negative sign, contrary 
to what was expected. One expects population to have a 
positive influence on the demand for a commodity. Although 
this does not appear to be the case in the present study, 


the results reported here are consistent with the results 
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from the studies reviewed in the previous chapter, and is 
likely due to the simultaneous trend to decreasing per 
capita and total coffee consumption levels while popula- 
tion has been increase. 

The coefficients of determination (R25) in 
Table 4-3 are as high as those in Table 4-l. They range 
from 0.9706 to 0.9834 for the linear formulations and from 
0.9436 to 0.9718 for the logarithmic formulations. This 
Suggests that the independent variables included in the 
models explain much of the variation in the dependent 
variable, coffee consumption in the United States. Further, 
autocorrelation, as indicated by the D.W. statistic, was a 
problem in all the initial regressions. As before, the 
Cochrane-Orcutt iterative procedure was used to circumvent 
the problem and the p values used in this process are 


indicated in later tables. 
Canada 


The counterpart of Table 4-3 for Canada is Table 
4-4, This table presents results of regressing total coffee 
consumption in Canada on the wholesale prices of coffee, tea, 
cocoa, and sugar and on income and population. 

As can be seen from Table 4-4, the estimate (B,) 
associated with the coffee price variable carries the expected 


negative sign throughout the models in the table. The 
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estimate is statistically significant at the 1 per cent level 
in model SD mec oniricant at) the 10 per cent level in models 
Joa,.35bD, and, 37a; and statistically insignificant in. models 
36a and 36b. 

Further, as regards the income variable, Table 
4-4 shows that the estimated coefficients associated with 
it are all statistically significant at the 10 per cent 
level or more. These estimates are significant at the l per 
cent level in models 35a, 35b, 36b and 37a. In all models, 
the estimates of this coefficient (B,) has a negative sign, 
contrary to expectations. In the case of the United States, 
the estimates of the coefficient associated with the income 
variable were positive in seven out of the eight models 
shown in Table 4-3. However, in the case of Canada (Table 
4-4), all the estimated coefficients on income are negative 
and significant at the conventional levels. This finding 
will be further discussed in the later section on elasticities 
of demand. 

Other variables included in the models were cocoa, 
tea, and sugar prices as well as population. As Table 4-4 
shows, the estimated coefficient (B) on the cocoa price 
variable is statistically significant at the conventional 
levels only in model 37b. The significant estimate is posi- 
tive as expected. So, in contrast to the United States, 
coffee and cocoa at the wholesale level appear to be substi- 


tutes in Canada. The estimated coefficient (B,) associated 
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Wauluetie ted price variable is insignificant at the conven- 
tional levels in the two cases in Table 4-4, It can be 
noted that the comparable estimates for the United States 
were significant at the conventional levels, maearramaa these 
were inconsistent or indeterminate in Sign. (Table 4-3). 

Column 7 of Table 4-4 shows the results of the 
estimated coefficient (B.). associated with the sugar price 
variable. As with the estimates of Bar the estimates of 
the coefficient on the sugar price varlable are negative 
and statistically insignificant at the conventional levels. 

Finally, Table 4-4 also shows the estimated coef- 
ficients (Bo) on the population variable. The estimate is 
Statistically significant at the 1 per cent level in the 
two cases shown in the table; and it bears a positive sign 
in accordance with a priori predictions. Thus, in Canada, 
it appears that as the population increases, total coffee 
consumption also increases, and vice yersa.~ 

In general, the coefficient of determination (R2) is 
high, and ranges From cGol29 LO™Uwwee. we THe R7 "5 in Table 
4-4 are generally lower than those obtained when price and 


‘ ; ; z : 
income data in nominal terms are used. Thus, it appears 


This finding must, however, be interpreted with caution. 
The consumption data show that per capita coffee consump- 
tion in Canada has been declining since 1962. The per 
capita consumption levels declined from 12.04 pounds in 
1962 to 5.84 pounds in 1977 in Canada. The same tendency 
has applied to the United States to an even greater extent. 
Per capita coffee consumption in the United States declined 
romeo. ve pounds, in, 1955 .to only 5.18.,pound’ in 1977. 


See Table A-10. 
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that real, rather than eee eereee and incomes are more 
closely related to consumption in Canada.+ As before, 
autocorrelation which was present in the initial results 
(not shown here), was circumvented by use OF the Cochrane- 
Orcutt procedure. 

An examination of the results based on variables 
expressed in per capita terms (Tables 4-1 and 4-2) and those 
based on variables expressed in aggregate terms (Tables 4-3 
and 4-4) reveal that, in general, there is no great difference 
between the results of the two types of models. For example, 
in all the tables, the estimated coefficients on the coffee 
price variable are negative and significant at the conventional 
levels; and the estimated coefficients on the income (or per 
capita income) variable which are significant at the conven- 
tional levels are all positive in the case of the United 
States but negative in Canada's case. Thus, the predictive 
power (especially as regards signs) of the models do not 
appear to change significantly irrespective of whether 


variables are expressed in per capita or aggregate form. 


Estimated Coefficients of the Coffee Demand 


Function Based on Retail-Level Prices 


In the previous two sections, results based on 


: This also appears to be true for the United States (see 


Table 4-3 and A-2 of Appendix A). 
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wholesale prices were discussed. Wholesale prices differ 
from retail prices by such costs as transport, storage, 
processing, and packaging as well as by the profit margins 
of middlemen. Generally, if wholesale prices increase 
(decrease), retail prices will also increase (decrease). So, 
wholesale prices are expected to be good proxy for retail 
prices. However, there may be a time lag between wholesale 
price changes and retail price changes. Moreover, if any 
price regulations are imposed, they are imposed on retail 
rather than wholesale prices. For these reasons whenever 
retail prices are available they should be preferred to the 
wholesale prices. Even more fundamental is the feature that 
demand theory, is Naas from postulates and assumptions 
regarding consumer behaviour and thus Be haise to retail 
level prices rather than intermediate prices. 

Thus, there are strong arguments for the use of 
retail level prices in studies such as this. Thus, when 
wholesale prices are employed as in the previous sections, 
they must be regarded aS approximations of retail prices. In 
this study it can also be argued that exporters are more 
concerned with wholesale prices rather than retail prices 
insofar as they affect the (derived) demand for as well as 
the supply of their commodity (coffee). 

Unfortunately, data on retail level coffee prices 
in Canada were not available. Such data were available for 


only the United States. Hence this section presents regression 
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results based on retail prices for the United States only. 
The results--is based on models 9, 10, 11, and 12 outlined 
in Chapter III--are presented in Table 4-5. Both consump- 
tion and income are in per capita terms. As before, 

both linear and logarithmic model formulations were 
employed. 

As can be seen from Table 4-5, the estimated 
coefficient (B,) on the coffee price variable has the 
expected, negative sign in all models, and is statistically 
Significant at the 1 per cent level. The estimate is not 
significantly different in magnitude from what it was 
found to be when wholesale prices, rather than retail 
prices of coffee, tea, cocoa, and sugar were used as inde- 
pendent variables. Thus, other things being equal, a 
percentage change in wholesale prices would appear to 
result in the same change in coffee consumption as would 
result from a Similar percentage change in retail prices. 

Further, as Table 4-5 shows, the estimated 
coefficient (Bo) associated with the income variable 
bears a positive Sign in all models. The estimates are 
Significant at the 10 per cent level in models 9a, 10a, 
10b, and lla, and insignificant at the conventional 
levels in the rest of the models, as indicated in Table 


4-5. 
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Other variables included in models 10, 11, and 12 
were tea and sugar prices and time. Time (as a trend 
variable) was included in model 10. The estimated coefficient 
on this variable is significant at the 1 per cent level and 
bears the expected negative sign. This reflects the down- 
ward trend per capita consumption. This conclusion is 
consistent with the observed trends and with the results of 
other researchers in this field, such as Gray and Timms .+ 

The estimated coefficient (B,) associated with the 
tea price variable is significant at the 10 per cent level 
in both models 10 and ll. It, however, bears a negative sign, 
contrary to what was expected. Nevertheless, this result 
is consistent eh the results obtained when wholesale rather 
than retail prices were used as independent variables. Besides, 
this result is also consistent with Timms' review of the 
history of “BS 5.2 Coffee, rather than tea, is the national 
non-alcoholic beverage. Since coffee drinking tends to be 
habitual, it may be hard to switch away from coffee even if 
coffee or tea prices rise,as long as the rises are within a 
"reasonable" range. 

The estimated coefficient (B,) associated with the 


Sugar price variable carries the expected negative sign, and 


‘: See Frederick D. Gray, "The Down Trend in the U.S. Coffee 
Consumption", p. 31; and Daniel E. Timms, World Demand 
ProspectsstoreCoffee ani 19805) p. 35% 
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is statistically significant at the 10 per cent level. Thus, 
at retail level, contrary to the results from using wholesale 
price level data, sugar appears to be a complement to coffee. 
In general, the postulated independent variables 
explain most of the variation in the dependent variable. The 
coefficients of determination R7 "5 are very high, as Table 
4-5 shows. In fact, the coefficients of determination are 
higher in Table 4-5 than they are in Tables 4-1 and 4-3. Here, 
the R? ranges from 0.9631 to 0.9914 whereas in Tables 4-1 and 
4-3, they varied between 0.9633 and 0.9877. 
| As before, the initial results (not presented here), 
pidaCaned, tne presence Of autocogrelation, The D.W. statistics 
were very low. Again, the Cochrane-Orcutt iterative technique 
was used to correct for autocorrelation. This explains why 
the D.W. statistics reported in Table 4-5 are reasonably high. 
The po values used in the Cochrane-Orcutt procedure are shown 
in the later tables in which elasticity estimates are presented. 
Next, the above models were tested as models 13, 14, 
and 15 in which total, rather than per capita, consumption of 
coffee in the United States is the dependent variable. Again, 
both linear and non-linear functional forms were employed. 
The regression results are presented in Table 4-6. 
As can be seen from Table 4-6, the estimated coef- 
ficient (B,) on the coffee price variable is significant at 
the 1 per cent level in all models. The estimate also carries 
the expected negative sign throughout the models. These 
results are consistent with those obtained and discussed earlier 


(Tables 4-1 and 4-3). 
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As regards the income variable, the results in 
Table 4-6 appear to contradict those in Table 4-1, (as well 
as those in Tables 4-3 and 4-5). The estimated coefficients 
all bear negative signs and they are also significant at the 
10 per cent level. These significant negative coefficients, 
from models using absolute rather than per capita consumption 
and income data and incorporating retail level rather than 
wholesale price data, suggest that coffee is an inferior 
good. This conclusion is consistent with Abaelu and 
Manderscheid's finding in this respect. 

Sugar and tea price variables as well as population 
were included in models 13, 14, and 15. The results in 
Peotees-Ossuggest that tea and cotfee are not substitutes. 

The estimated coefficient associated with the tea price 
variable in both models 14a and 14b is significant at the 
10 per cent level, and has a negative sign. That coffee 
and tea are complements is consistent with the results in 
rabies 4-1, 4-3, and 4-5, 

The estimated coefficients associated with the 
Sugar price variable are all significant at the 10 per cent 
level except in model 15b and they all bear the expected 
negative signs. This confirms similar results in Tables 4-1, 
4-3, and 4-5 suggesting that coffee and sugar are complements. 

Finally, the estimated coefficient of the population 
variable in Table 4-6 again, as in Table 4-3, has the anomalous 
negative sign, and is statistically significant at the 1 per 


1 See Nduka Abaelu and Lester V. Manderscheid, "U.S. Import 


Demand for Green Coffee by Variety", p. 240. 
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cent level. This finding was discussed on page 80. 

Again, the coefficients of determination are very high. 
The Pa in Table 4-6 varies between 0.9708 and 0.9823 in linear 
formulations and between 0.9371 and 0.9464 in logarithmic formu- 
lations. Lastly, as before, the Cochrane-Orcutt procedure was 
used to circumvent autocorrelation nothing which was present 


in the initial results (not shown here). 


Estimated Demand Elasticities for Coffee 


Based on Wholesale Level Prices 


In this section, calculated demand elasticities for 
the United States and Canada are presented and discussed. The 
elasticities are computed from the estimated coefficients in 
Tables 4-1 through 4-4. Thus, the elasticity estimates are 
based on wholesale prices in both the United States and Canada.+ 
In interpreting these results, the transformation of the variables 
involved in the Cochrane-Orcutt procedure must be borne in mind. 
The procedure enables improving the efficiency of the results 
but the interpretation of these results is made more difficult. 
To aid in this interpretation the level of op is indicated in 


each table in which the estimated elasticities are presented. 
The United States 


Table 4-7 presents the calculated demand elasticities 


for the United States based on Table 4-1, where consumption 


i Note that only elasticities of demand for coffee calculated 


from estimates which are significant at the conventional 
levels are shown in the tables of the following section. 
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and income are expressed in per capita terms. Table 4-8 
presents results based on Table 4-3, where consumption and 
income are in total terms. 

As Table 4-7 shows, the calculated own-price 
elasticity of demand for coffee carries a negative sign as 
expected. The calculated own-price elasticity of demand 
for coffee ranges from -0.12 to -0.16 in the linear models 
and from -0.01 to -0.05 in non-linear models (Table 4-7). 

Table 4-7 also shows calculated income elasticities 
of demand for coffee. The computed income elasticity varies 
from 0.02 to 0.22 in the linear models, and is 0.001 in the 
logarithmic models. Besides, the estimates of own-price and 
income price Bene Giey of demand for coffee, Table 4-7 also 
presents calculated cross-price elasticities. The calculated 
cross-price elasticities shown are the cross-price elasticity 
of demand for coffee with respect to tea prices, cross-price 
elasticity of demand for coffee with respect to cocoa prices, 
and cross-price elasticity of demand for coffee with respect 
to sugar prices. As can be seen from the table, the estimated 
cross-price elasticity of demand for coffee with respect to 
tea is negative. Hence as explained earlier, tea appears to 
be a complement to coffee. The sign on the estimates of 
cross-price elasticity of demand for coffee with respect to 
cocoa prices shown in Table 4-7, suggest that cocoa is a 


complement to coffee, rather than a substitute as had been 
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anticipated. In regard to sugar, the calculated cross-price 
elasticity suggests that sugar is also a complement to 
coffee in the United States. 

Table 4-8 shows the calculated demand elasticities 
based on models 5, 6, 7, and 8. As can be seen from the 
table, the calculated own-price elasticities carry negative 
Signs, as expected. The calculated elasticities in Table 
4-8 range from -0.06 to -0.14 in linear models and from -0.02 
to 0.28 in the non-linear models. The calculated income 
elasticities are shown in column three of Table 4-8. The 
positive Sign on these estimates suggest that coffee is a 
normal good, at least at the wholesale level and where per 
capita rather than total consumption is postulated as the 
dependent variable. 

In regard to tea and sugar prices, the calculated 
cross-price elasticities appear to show that tea and sugar 
are complements to coffee. That tea may be a complement to 
coffee was not anticipated but is consistent with the results 


reported in Table 4-7. 
Canada 


Table 4-9 presents demand elasticities calculated 
from Table 4-2. As before, the elasticity estimates were 


based on coefficients significant at the conventional levels. 
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As expected, the own-price elasticity estimates 
carry negative signs in both naar and non-linear models. 
The own-price elasticity of demand for coffee ranges from 
-0.05 to -0.17 in the linear functional forms, and from 
-Ueuemco —O0.22°51n the logarithmic formulations. Thus, the 
price elasticity of demand for coffee appears to be less than 
unity in absolute terms, that is, coffee consumption is 
inelastic with respect to coffee price changes in Canada 
as is also the case in the United States. 

Table 4-9 also shows the calculated income elas- 
ticities of demand. All the elasticities are negative-- 
implying that in Canada, coffee appears to be an inferior 
good. The income elasticities range from -0.50 to -0.75 in 
the linear models and from -0.24 to -0.67 in the logarithmic 
models. 

The last two columns of Table 4-9 present estimated 
cross~-price elasticities of demand for coffee with respect 
to cocoa and sugar prices. The calculated cross-price 
elasticity of demand for coffee with respect to cocoa prices 
is negative contrary to what was expected. 

Except for the calculated income elasticities, the 
results in Table 4-9 are similar to those in Table 4-7 as 
regards to signs, Thus, if a commodity appears to be a 


complement (substitute) to coffee in the United States, it 
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is also a complement (substitute) to it in Canada. However, 
in regard to income, coffee appears to be an inferior good 
in Canada (Table 4-9). In regard to sugar, the cross-price 
estimate carries deepens negative sign. Sugar, as 
observed earlier (Table 4-8), appears to be a complement to 
coffee. 

Table 4-10 presents calculated estimates of the 
elasticity of demand for coffee based on Table 4-4 where 
consumption and income were expressed in aggregate terms. 

As the table shows, estimates of the own-price elasticity 
of demand for coffee in Canada range from -0.03 to -0.06 
from linear models and from -0.06 to -0.12 from non-linear 
models. The own-price elasticities are negative, as is 
eeeected and consistent with results in Table 4-9. 

Column four of Table 4-10 carries the estimates 
| of income elasticity of demand for coffee from models 35 
through 37. The income elasticity estimates range from 
-0.26 to -0.78 in linear models and from -0.07 to -0.47 
in the non-linear models. The elasticities are also negative, 
as before. Table 4-10 also shows the cross-price elasticity 
of demand for coffee with respect to cocoa prices. This 
estimate appears to suggest that cocoa is a significant 
substitute to coffee in Canada. 

The results in table 4-7 through 4-10 are based on 
wholesale level prices. A comparison of the results of cal- 


culated elasticities of demand for coffee for the United States 
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is also a complement (substitute) to it in Canada. However, 
in regard to income, coffee appears to be an inferior good 
in Canada (Table 4-9). In regard to sugar, the cross-price 
estimate carries the expected negative sign. Sugar, as 
observed earlier (Table 4-8), appears to be a complement to 
coffee. 

Table 4-10 presents calculated elasticity of demand 
for coffee based on Table 4-4 where consumption and income 
were expressed in aggregate terms. As the table shows, 
calculated Own-price elasticities of demand for coffee in 
Canada range from -0.03 to -0.06 from linear models and from 
0.06 to -0.12 from non-linear models. The own-price 
elasticities are negative, as is expected and consistent 
with results in Table 4-9, 

Column four of Table 4-10 carries the calculated 
income elasticities of demand for coffee from models 35 
through 37. The income elasticity estimates range from 
-Q.26 to -0.78 in linear models and from -0.07 to -0.47 in 
the non-linear models. The elasticities are also negative, 
as before. Table 4-10 also shows the cross-price elasticity 
of demand for coffee with respect to cocoa prices. This 
estimate appears to suggest that cocoa is a Significant 
substitute to coffee in Canada. 

The results in Table 4-7 through 4-10 are based on 
wholesale level prices. A comparison of the results of calcu- 


lated elasticities of demand for coffee for the United States 
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(Tables 4-7 and 4-8) with those for Canada (Tables 4-9 and 
4-10) shows no significant differences except in regard to 
income elasticity estimates. As noted earlier, coffee 
appears to be an inferior good in Canada. The following 
section presents calculated elasticities of demand for 
coffee based on coefficients estimated from models where the 


price data are at the retail rather than wholesale level. 


Estimated Demand Elasticities for Coffee Based 


on Retail-Level Prices 


In this section, results of the calculated demand 
elasticities based on significant coefficients from Tables 
4-5 and 4-6 are presented. Thus, this section discusses 
calculated elasticities of demand for coffee in the United 
States based on retail level prices. 

Table 4-1l presents a summary of the estimated demand 
elasticities for coffee based on models 9 through 12. The 
dependent variable is per capita consumption. As the table 
shows, own-price elasticity estimates are negative, as 
expected. These estimates range from -0.09 to -0.20 in ‘the 
linear models and from -0.22 to -0.26 in the logarithmic 
models. This result is essentially consistent with the 
studies reviewed in Chapter III. For example, Timms reported 


estimates of own-price elasticity of demand of a range of 
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In column four of Table 4-11 income elasticity 
estimates based on models 9 through 12 are presented. All 
the income elasticity estimates carry a positive sign. These 
ranged from 0.02 to 0.44 and from 0.07 to 0.57 in the linear 
and non-linear models, respectively. These results are in- 
consistent with a number of studies that are reviewed in 
the previous chapter. For example, Timms reported income 
elasticities of demand for coffee which ranged from -0.13 to 
-0.53 and George and King reported an estimate of e047 ae 

Column five of Table 4-11 presents the estimates of 
the cross-price elasticity of demand for coffee with respect 
to tea prices. The calculated elasticities are negative 
in sign, contrary to expectations. These results are, however, 
consistent with results reported in Table 4-10 and those of 
Timms.” The calculated cross-price elasticity of demand for 
coffee in Table 4-11 varied from -0.25 to -0.27 in the non- 


linear models and was -0.13 in the linear models. However, 


Timms reported estimates of the cross-price elasticity of 


Daniel E. Timms, World Demand Prospects for Coffee in 1980, 
mante sy pie OTs 


Gray also reported an estimated own-price elasticity of 
demand of -0.14. See Frederick D. Gray, "The Down Trend 
Pieuleo se coOLree Corsimption™, p. 30% 


Daniel E. Timms, World Demand Prospects for Coffee in 1980, 
Table 17, p. 37; and P.S. George and G.A. King, Consumer 
for Food Commodities in the United States, p. 70. 


Daniel E. Timms, World Demand Prospects for Coffee in 1980, 
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demand for coffee with respect to tea prices of -0.01 and 
-0.07, slightly lower than those reported in Tables 4-10 
and 4-11. 

It was not expected that sugar would play any major 
role in the consumption of coffee in the United States. Riu 
estimated coefficient on this variable was significant in 
models 12a and 12b though the resulting cross-price elasticity 
estimates (Table 4-11) are relatively small in magnitude. The 
Signs on these suggest that sugar is a complement to coffee. 

Turning to models 13, 14, and 15, Table 4-12 
presents estimated demand elasticities based on these models. 
These estimates of the own-price elasticity of demand for 
coffee are consistent with the earlier findings (Tables 4-7 
through 4-11). The calculated own-price elasticity of demand 
in this case varies between -0.11 and -0.15 and between -0.23 
and -0.34 in the linear and in the non-linear models, respec- 
tively. These results are consistent with Parikh, who 
estimated an own-price elasticity of demand for coffee of 
=(e22 a 

Table 4-12 also shows the estimates of the income 
elasticity of demand for coffee. From the table, it can be 
seen that four of the six estimated income elasticities carry 
negative signs and the other two carry positive signs. Those 


. See, A. Parikh, "United States, European, and World 


Demand for Coffee", p. 491. 
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results which bear positive signs are consistent with a priori 
predictions and the earlier results (Table 4-11). The 
estimates of income elasticity in Table 4-12 range from -0.04 
to 0.91 in the linear formulations and from -0.96 to 0.16 in 
the non-linear models. These results which carry negative 
Signs are consistent with a number of studies reviewed in 

the last chapter. 

Table 4-12 also presents the results of the estimated 
cross-price elasticities of demand for coffee with respect to 
tea and sugar prices. The calculated cross-price elasticity 
of demand for coffee with respect to tea prices (column five 
of Table 4-12) carries a negative sign, contrary to what 
was expected but 7 agreement with earlier results of this 
study (Tables 4-7, 4-9, and 4-11) and those of Timms.” The 
estimates of cross-price elasticity of demand for coffee with 
respect to real prices ranged from -0.13 to -0.18 in the 
linear models and from -0.17 to -0.38 in the logarithmic 
models. 

The last column of Table 4-12 shows estimates of 
the cross-price elasticity of demand with respect to sugar. 


As can be seen from this table, all the estimates of the 


1 See footnote two, p. 34 and also see Nduka Abaelu and 
Lester V. Manderscheid, "U.S. Import Demand for Green 
Coffee Variety", p. 240. 
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Daniel E. Timms, World Demand Prospects for Coffee in 
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elasticity of demand bear negative signs as expected. As 
when wholesale level price data were used, sugar appears 

to be a complement to coffee when retail level prices for 
the United States are considered. The estimates of cross- 
price elasticity with respect to sugar (Table 4-11) range 
from -0.07 to -0.18 in linear models and from -0.09 to -0.19 


in the non-linear models. 
An Overview of the Evidence 


In summary, in this chapter an analysis of regression 
results of the models outlined in the previous chapter has been 
undertaken. In view of the transformations of the variables 
included in Cochrane-Orcutt procedure, conclusions which relate 
only to the general order of the above results will be made. 
The results concerning the demand for coffee in the United 
States are Similar in many ways to those of Canada. For 
example, in both countries, the evidence suggests that demand 
for coffee is inelastic with respect to coffee prices. This 
is the case whether or not retail prices or wholesale prices 
are used; and whether or not one considers the per capita 
consumption or the total Sone une cton of the good. 

In general, the estimates of income elasticity of 
demand for coffee in Canada appear to suggest that coffee is 
an inferior good. In the case of the United States, the 
results carried contradictory signs. Caution must be applied 


in interpreting these results. Further investigation of 
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expenditure patterns of individuals or households to investigate 
whether there are appreciable differences associated with 
different income, age, or ethnic origins might give more use- 
ful information. Changes in the nature of the product 
(particularly the use of blends and solubles) may also have 
affected taste and preferences and would be better explored 

by a more disaggregated study. 

In general, sugar prices were found to be related 
to the consumption of coffee in both Canada and the United 
States. Tea appears to be a complement rather than a sub- 
stitute in both the United States and Canada. 

These findings should be of interest both to 
exporting and importing countries. For example, the fact 
that coffee appears to exhibit an inelastic own-price 
elasticity of demand and the feature that income increases 
are unlikely to lead to major outward shifts in the demand 
for coffee it should signal to the exporting countries not 
to expect dramatic increases in coffee consumption in North 
America, whatever policies are implemented. Other policy 
implications of these findings wil ee briefly noted in the 


following chapter. 
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CHAPTER V 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
Summary 


The study focused on the demand for coffee in the 
United States and Canada. World trends in coffee production, 
exportation, and consumption were outlined. It was pointed 
out that although world coffee production has tended to 
increase over time imports of coffee to North America have 
had a downward trend. Consumption per capita in North America 
has been declining since the 1950s. 

After a brief review of the literature and evidence 
on coffee consumption in the United States and Canada, single 
equation models of the demand for coffee in these regions were 
formulated and discussed. These were linear models and double- 
logarithmic models. All of the models were formulated in 
accordance with consumer theory. The parameters of the models 
were then estimated, using the Time Series Package (TSP), an 
econometric computer programme. After discussing regression 
results, coffee demand elasticities were computed from the 
estimated coefficients and means of the variables. A dis- 
cussion of the calculated own-price, income, and cross-price 
elasticities of demand for coffee was then undertaken. 

In the case of the United States, data at both the 


wholesale price level and the retail price level were employed 
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in the econometric analyses. Further, both deflated (real) 
and non-delated (nominal) prices were used in the analyses. 
However, in the Canadian case, only wholesale prices were 
used; retail price data for the relevant variables were not 
available. 

The results show that coffee, tea, cocoa, and sugar 
prices as well as income and population numbers are some of 
the significant determinants of coffee consumption in the 
United States. Except for tea, these variables also appear 
to be the main determinants of coffee consumption in Canada. 
The coefficient of determination (R2) was quite high in all 
the regressions run. 

Table 5-1 presents a summary of the major findings 
in this study insofar as demand elasticities for coffee are 
concerned. As the table shows, the demand for coffee appears 
to be inelastic with respect to the coffee prices. In fact, 
all the (own-price, income, and cross-price) elasticities 
for coffee were found to be less than unity in absolute terms 
in both Canada and the United States (see Table 5-1). Further, 
coffee appears to be an inferior good in Canada; all the 
relevant calculated income elasticities for the country were 
negative. In the case of the United States, the direction 
of the effect of income on coffee consumption was indeterminate; 
some calculated income elasticities were positive while others 
were negative. Furthermore, as Table 5-1 shows, cocoa, tea, 


and sugar appear to be complements to coffee in North America, 
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although one could have expected the first two of these to be 


substitules to coffee. 
Implications 


In Canada, coffee appears to be an inferior good. 
Thus, it appears that increased incomes would not result 
in increased coffee consumption in the country. Moreover, 
an inelastic own-price elasticity of demand implies that 
any attempt to reduce coffee prices in the region would not 
bring forth a proportionate increase in revenues for the 
coffee producers. This has serious implications for the 
countries which depend on coffee as their major foreign 
exchange earner. These countries' efforts to substantially 
increase their foreign exchange ee En ee not likely to 
succeed. This conclusion is reinforced by the eae 
finding that all the relevant elasticities are less than unity 
in absolute terms. In fact, per capita consumption of coffee 
in North American has been declining since the 1950s. 

Barring a major change in consumer preferences for 
coffee, the results of this study suggest that the producing 
countries' foreign exchange earnings from coffee are only 
likely to increase as a result of increases in coffee prices. 
Since individually the producing countries can hardly effect 
any price increases, with the possible exception of Brazil, 
these countries are price takers. However, if they 


act together as a group, they can bring about changes in prices 
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through supply management. Given the evidence of inelastic 
demand, it would be in their interests to increase, or at 
least to stabilize, coffee prices though such activities 
would be at the expense of the consumers. To meet the 
interests of both consumers and producers an international 
agreement seems essential. Indeed, this was one of the 
reasons which led to the founding of the International Coffee 
Agreement (I.C.A.) in 1962. One major problem in maintaining 
this type of agreement is in the allocation and maintenance 
of regional quotas -- a problem that is, however, beyond the 


scope of this study. 
Conclusions and Recommendations 


It was found that the main determinants of coffee 
consumption in the United States and Canada are coffee, cocoa, 
tea, and sugar prices as well as income and population. In 
the United States, coffee consumption varies directly with 
population and inversely with coffee, tea, cocoa, and sugar 
prices, and in Canada it appears to vary directly with 
population and inversely with coffee, sugar, and cocoa prices 
and with income. All the relevant elasticities were found 
to be less than unity in absolute terms in both countries. 

The results suggest that it will not be easy for 
the producing countries to increase their foreign exchange 


earnings from coffee. There is a need for a long range, 
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comprehensive coffee agreement, based on the agreement of both 
consumers and producers, It was in this light that the 
International Coffee Agreement (I.C.A.) was founded. Such 
efforts should be continued. Further, there is a need for 
research into alternative uses for coffee. Coffee markets 
could be expanded to the advantage of the producers if 
alternative uses or markets could be developed for this 
product. 

That the demand for coffee is inelastic suggests 
the desirability of diversification into alternative crops 
where this is feasible given that coffee supplies are highly 
variable in being affected by the vagaries of weather, 
anes things being equal. 

Finally, a major limitation of this study was 
the lack of cocoa, tea, and sugar retail price data in the 
Canadian case. Moreover, people may be turning away from 
coffee to soft drinks, given the downward trend in the per 
capita real consumption of coffee in the region. Substantiation 
of this would call for testing demand models where retail 
prices of soft drinks are included among the independent 
variables. Consequently, one also needs retail price data 
for soft drinks in both countries. In general, further 
research employing such data could provide refined estimates 


and more understanding of demand relationship for coffee. 
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PRESENTATION OF THE MODEL RESULTS WHERE 


PRICES AND INCOME INCLUDED ARE 
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The following section presents results based on 
models where the price and income variables are expressed 
in nominal terms. There are no substantial differences 
between results based on real (price, income, and consump- 
tion) variables (Tables 4-1 through 4-6), and those based 
on nominal variables (Tables A-1 through A-6). However, some 
minor differences can be detected. These differences are due 
to increases in nominal variables brought about by increases 
in prices. For example, in the Canadian case nominal per 
capita consumption and income increased over the sample 
period while their real counterparts decreased. Consequently, 
in nominal terms, per capita consumption and per capita 
income in Canada appear to be positively correlated (Table 
A-2), while in the real terms they were found to be inversely 
related. According to the data, population levels increased 
over the sample period, though not significant. Hence, total 
consumption, for ingaicede ia the United States appears to be 
directly related, where price and income variables are in 
nominal terms. As pointed out above, by implication, real 
total consumption of coffee decreased over the period. Con- 
sequently, real total consumption. of coffee varies inversely 


with population level in the United States. 
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TABLE A-8 


SUMMARY OF THE ESTIMATED DEMAND ELASTICITIES 


FOR COFFEE, FROM MODELS 38, 39, 40, AND 41 


IN CANADA, Hee Arichase 
Own Price Income 
Equation Model Form Blasticity of Elastacity 
Demand 

38a Linear =U o meal! Sete: 
39a Linear 07. Ol OL? 
40a Linear 0,06 0) Se 
4la Linear -0.06 07 20 
38b Logarithmic =. 13 O21 
52D Logarithmic oo eal BD OF 23 
40b Logarithmic —O.11 OF 30 
41lb Logarithmic modi WAG OF. 2:3 


: Based on coefficients significant at the 10 per 


cent level. 


SOURCE: Calculated from Table A-2 
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APPENDIX B 


AVERAGE ANNUAL WHOLESALE AND RETAIL 
PRICES OF COFFEE, COCOA, AND TEA 


IN CANADA AND THE UNITED STATES 


7, ia 


starsat Gun aAeOHe soa oe 
Alen OWA ANDO SRO anit 
ArAre Gattay ane (Vike QOAMAD * 


Year 


1955 
1956 
LoD 
1958 
2959 
1960 
1961 
1962 
Ors 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1972 
Ui pes 
1973 
1974 
LOGS 
1976 
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TABLE Bl-1 


137. 


AVERAGE ANNUAL WHOLESALE PRICES OF COFFEE, COCOA, AND TEA, 


IN CANADA AND THE UNITED STATES, 1955-1977 


Wholesale Wholesale Wholesale Wholesale 
Prices of Coffee Prices of Coffee Prices of Cocoa Prices of Tea 
(Cole 32) (ete ha 24)) (Coles) (Coles) 
U.S. Dollars Per 100 Pounds 
37.00 DSO 37.40 64.80 
20.68 5840 PATS M8) SY 740) 
Siggy: 57.40 30.40 58.70 
Biliod 4841 4330 56.80 
Zoic S669 7 33.60 56.30 
20.18 36.60 28.60 59.40 
18.48 36.01 22.70 She 0 
20.63 33.96 20.80 55.03 
27.86 34.11 25.33 53.10 
S58 47.36 23.43 5a e00 
Bei 44.78 es 54.00 
B5n25 40.79 24.43 48.20 
34.72 Sie PAN LUG 45.90 
33.46 37.48 34.40 46.00 
27.43 40.27 45.68 42.60 
33609 53.94 34.17 44.61 
Shei 1/74 45.17 26.77 45.81 
33504 52.68 32.26 SOR 0 
413 56.83 64.40 48.30 
55.42 56.83 Oia 62.00 
61.05 Gi Sas: 75.44 68.80 
87.90 149.48 Whe Te) 74.30 
127.63 267.15 IANS 1:3: 97:9 
- Uganda 
Brazil 
SOURCE: Columns (1-4): International Monetary Fund, Inter- 


national Financial Statistics (Washington D.C., 


I.M.:., ADnwal issues). 
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Year 


1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1904 
1965 
1966 
1967 
1968 
1969 
1970 
‘1971 
1972 
1973 
1974 
1975 
1976 


eod7 


TABLE Bl-2 
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AVERAGE ANNUAL RETAIL PRICES OF COFFEE, TEA AND SUGAR 


Retail 
Price of 
(Cove <1} 


52.2 
Sei2 
49.8 
43.9 
35.5.6 
34.3 
32.4 
30.4 
30.3 
396 
Sif/ als 
36.6 
34.2 
34.0 
33.4 
44.4 
95.4 
SZ, 
104.0 
122.9 
133.4 
187.3 


B42m2 


SOURCE: 


IN THE UNITED STATES, 1955-1977 


Retail Retail 
Coffee Prices of Tea Prices of Sugar 
(Coles) (Go) ao) 


U.S. Cents Per Pound 


(heads, 
6.75 
6.64 
6.57 
Sky 
6.52 
6.47 
6.40 
5.47 


5.36 


Ono 
6.45 
6.49 
6.61 
7.20 
8.75 
9.03 


MORES 


10.4 
10.6 
P10 
es 
11.4 
11.6 
11.8 
ala heb 
13.6 
12.8 
11.8 
12.0 


uparial 


Col. (1-3) United States Department of Commerce, 
Bureau of the Cencus, Statistical Abstract, 


various issues. (Washington, D.C.: 


Printing Office.) 
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APPENDIX C 


NATIONAL DISPOSABLE INCOME, CONSUMER PRICE INDEX, 
AND POPULATION LEVELS IN THE 


UNITED STATES AND CANADA 
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140. 
TABLE Cl-1l 
AVERAGE ANNUAL PER CAPITA CONSUMPTION OF COFFEE IN THE 


UNITED STATES AND CANADA 


Per Capita Per Capita 
Consumption Consumption 
Of Coffee in US. of Coffee in Canada 
Year (Col. 1) (CoOlze2) 
(green beans equivalent) (green beans equivalent) 
To5'5 1553 6.98 
1956 PSs . 7.40 
1957 Ps 7 7.57 
1958 So ee 7.98 
1959 U5i29 8.68 
1960 iy eRe 8.36 
1961 15.9 8.67 
1962 15.9 9.14 
1963 16.2 9.05 
1964 EE Geers 
1965 14.8 | 8.70 
1966 14.8 &. 1) 
1967 14.8 oes 
1968 14,8 9.54 
1969 14.1 8.99 
1970 13.4 9555 
1971 | 13463 8.95 
| 1972 USS, 9.12 
UTS aly ¥/ on296 
1974 D2 Tee 
sie eis 12,4 9.50 
1976 12.8 9.50 
Ue alt) 9.4 9.40 


SOURCES: (Col. 1) The United States Department of Commerce, 
Statistical Abstract (Washington, D.C.) various 
issues. 


(Col. 2) Zuhair A. Hassan, Handbook of food and 
expenditures, prices and _ consumption, and Danielle 


Karamchandani, Edited and published by Information 
Division Agriculture Canada. 
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TABLE, »,Cl=2 


NATIONAL DISPOSABLE INCOME AND POPULATION LEVELS IN THE 


UNITED STATES AND CANADA, 1955-1977 


National Disposable 
Income in Canada 
(Col. 4) 


(in millions of $) 
18239 
20153 
21107 
22600 
23948 
25075 
26011 
28243 
30018 
31725 
34990 
38278 
41709 
46820 
50911 
54009 


59943 


68100 
TIALS 
92499 
107945 
126419 


139475 


Population , Population National Disposable 
Level in the U.S. Level in Canada Income in the U.S. 
Year (Cole 2) (Golee 2) (Cole 33) 
(in millions) (in thousands) (in billions of $) 
1955 16529 15698 328.0 
1956 168.9 (c) 16080 350.8 
1957 LZS0 16610 366.1 
1958 174.9 17080 367.8 
1959 Uy FP 3} 17483 400.0 
1960 180.7 17870 414.5 
1961 Vs357 18238.3 412.0 
1962 186.6 (c) 18383 457.7 
1963 TsoR2 18931 481.1 
1964 19129 P9291: 518. 
1965 194.3 19644 566.0 
1966 196.6 (c)20014.9 620.6 
1967 USB 20378 653.6 
1968 200.7 20701 7 iaai 
1969 ZO ZT 21001 766.0 
1970 204.9 22.97, 798.4 
wae Tak 20;7ieeL. (c) 21568 .3 858.1 
ibs Peg 208.8 21801.5 eu le 
27S 210.4 22042.8 1064.6 
1974 ela 22364 Wags vas(e) 
1975 21:36 22695: 22357'55:0 
1976 Zor 1. (ec) 22992 1364.1 
1977 216.8 (RY 23257 1520%5 
SOURCE: 


(Col. 1 & 3) The United States Department of Commerce, Bureau 
of the Cencus, Statistical Abstract, various issues (Washington, 


Bea) 


(Col. 2 & 4) D.B.S., Statistics Canada, National Accounts Income 


and Expenditure, cat. no. 


13-201, Annual issues. 
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TABLE Cl-3 142. 
CONSUMER PRICE INDEX IN THE 


UNITED STATES AND CANADA 


— ————— Set 


Canada All ; The United States 
Coffee Sugar Items all Items 
Year (Goll 3.) (Gols 2) (Col. 3) (Col. 4) 
Lo eat 0.0 1967 = 100 
1955 110.4 tid) Gies 80.2 
1956 D154 Loss 68.5 81.4 
1957 104.8 101.0 wMay 84.3 
1958 89.8 86.8 teks 86.6 
1959 76.5 77.0 73.4 | 87.3 
1960 UAT THE? 7 ae 88.7 
1361 1526 78.8 DO 89.6 
1962 VUE 78.6 Wace 90.6 
1963 76.3 Tao NES: ese 
1964 SB ae, PCr 78.6 92.9 
1965 94.4 legal. 80.5 94.9 
1966 95.20 Tig 83.5 OF 2 
1967 ah ets 76.9 86.5 100.0 
1968 89.6 Tied 90.0 104.2 
1869 87.4 89.0 94.1 103.8 
1970 100.2 Cot! iba EV6. 3 
1971 100.0 100.0 100.0 yO aS 
LS t2 98.0 D2 iso 104.8 25S 
1973 MOS oe 13057 VN) SS ee 
1974 122.54 SOW ars 25). 0 LAT oT 
1975 134.4 320.6 138.0 = 161.2 
1976 1S eto 2 le O 148.9 aby At}s 3 
Ney BGs 185.6 160.8 TESS 
SOURCES: (Col. 1-3), Zuhair A. Hassan, Danielle Karamchandani, 


Handbook of food and expenditures, prices and 


consumption, Edited and published by Information 


Division, Agriculture Canada. 


(Col. 4) The United States Department of Commerce, 
Statistical Abstract (Washington D.C., 1978) 
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